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ABSTRACT 
Consumer expenditure on food away from home in the United States has grown 
substantially in recent decades. Changes in the food service system, increased complexity of 
family structure, and the food policies made by government agencies have continued to influence 
the marketing, distribution, retailing, and demand for food products and the food industry. This 
study explores consumption behavior on food away from home (FAFH) and determines the 
differentiated impacts of economic and demographic variables on FAFH by type of meal and by 
type of facility among different household types. Each of the two systems of expenditures is 
estimated with two alternative econometric procedures to accommodate censoring in the 
dependent variables: the trivariate Tobit estimator and the multivariate sample selection 
estimator. Data for this study come from the 2008 and 2009 Consumer Expenditure Surveys, the 
most recent U.S. national household expenditure surveys conducted by the Bureau of Labor 
Statistics. Joint statistical significance of error correlations among equations justifies estimation 
of the sample selection systems. The opposite marginal effects on probabilities and expenditure 
levels of some variables highlight the advantage of the sample selection system over the Tobit 
system. Segmentation of the sample by household types is also justified with formal statistical 
tests. The empirical results indicate that the effects of demographic and socioeconomic factors on 
FAFH consumption vary by type of meal and by type of facility. Income, work hours, race, 
education, geographical region, and household composition are important factors. Food stamps 
have no impact on FAFH for married couples without children and single parenthood has 
conflicting effects on probabilities and conditional levels of expenditures.  
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Chapter 1 Introduction 
Consumer expenditures on food away from home (FAFH) in the United States (U.S.) have been 
growing since the 1970’s. Total spending on FAFH, which includes meals and snacks purchased 
by families and individuals and food furnished to employees, was $67.5 billion in 1978. By 
2009, the amount had increased to more than $429.2 billion (USDA-ERS 2010a). FAFH as a 
share of total food expenditure for all families and individuals rose from 31.4 percent to 41.5 
percent during those three decades (USDA-ERS 2010a), as shown in Figure 1. On average, U.S. 
households are now devoting a larger proportion of their income to FAFH than ever. 
A large variety of foodservice firms, including full-service restaurants, fast-food 
restaurants, drinking places, retail stores, vending machines and so on, compete in the food 
industry. But full-service restaurants and fast-food companies, with total sales of $214 billion 
(40.0% of total FAFH consumption) and $195 billion (36.6% of total FAFH consumption) 
respectively, captured nearly 80% of the FAFH market in 2009 (USDA-ERS 2010b). From 1987 
to 2009, the percentage of food purchased in these two outlets increased slightly as shown in 
Figure 2. By 2008, there were more than 221,000 full-service establishments and 269,000 fast-
food establishments in the U.S., which employed about 9 million people in total (U.S. Census 
Bureau-SUSB 2008).  
A variety of economic and demographic factors have contributed to the increase in FAFH 
consumption, such as rising incomes, increasing numbers of working spouses, changing 
household structure, and urbanization (e.g., Yen 1993). It is also worth mentioning that the trade-
off between time use and diet quality plays an important role in food consumption decisions 
(e.g., Becker 1965; Mutlu and Gracia 2006; Prochaska and Schrimper 1973). In addition, the 
effects of economic and demographic factors on FAFH may vary with different types of facilities 
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and meals away from home, because certain foods are more likely to be consumed at particular 
times and places than others. Besides, households tend to choose what and where to eat 
according to their time schedules and locations of activities. Previous studies have paid great 
attention to the difference between full-service restaurants and fast-food restaurants because of 
the controversial causal relationship between health problems and the booming fast-food 
industry (Binkley 2006; Byrne, Capps, and Saha 1998; Hiemstra and Kim 1995; McCracken and 
Brandt 1987; Stewart et al. 2004; Stewart and Yen 2004). However, not much attention has been 
paid to the point that FAFH purchasing behavior is likely to differ by type of meal. Jensen and 
Yen (1996) posit that some food items are consumed at certain meals and times of the day but 
not traditionally at others and, therefore, differences might be expected. They find that the effects 
of a number of factors on FAFH differed by type of meal. In Spain, Mutlu and Gracia (2006) 
also show that food purchasing behaviors away from home differ by type of meal. 
Moreover, these factors continued to change in the 2000s. For instance, Cherlin (2010) 
reviews family demographic trends in the U.S. and finds increases in the proportions of single 
parents, Hispanic and Asian immigrants and elderly (age > 65) in the population. Zick and 
Stevens (2010) use data from four national time diary surveys, including the 1975–1976 Time 
Use in Economic and Social Accounts, the Americans’ Use of Time 1985 and the Family 
Interaction, Social Capital and Trends in Time Use 1998–1999 and the 2006 American Time Use 
survey (linked to the 2006 Eating and Health Module), spanning the period from 1975 to 2006, 
to estimate how food-related activities have changed over time. They find that American 
women's time spent in food preparation declined substantially, while the time spent in these 
activities by American men changed very little.  
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These changes have given rise to concerns among policy makers about the public health 
implications of dining out, since there is a large body of empirical literature pointing out that 
FAFH is less healthy than food at home. For example, Lin, Frazão, and Guthrie (1999) show that 
away-from-home foods are generally higher in fat, saturated fat, cholesterol, and sodium, and 
lower in fiber and calcium than foods prepared at home. In a recent study, Mancino, Todd, and 
Lin (2009), using a first-difference estimator to establish a causal relationship between FAFH 
and dietary intakes, also find that FAFH increases caloric intake and reduces diet quality. 
However, despite the numerous reports and articles advocating a healthy diet and lifestyle, 
Americans are increasingly dining out. Obesity, poor diet, and low food nutrition problems have 
continued to be concerns. Thus, a number of policies, such as nutrition labels, have been 
implemented in order to raise the public awareness of healthy diets. 
In sum, changes in food service system, increased complexity of family structure, and 
food policies implemented by government agencies have continued to influence the marketing, 
distribution, retailing, and demand for agricultural products. Therefore, there remains great 
interest among agricultural economists, academicians, away-from-home foods sector 
participants, and policy makers in consumers' food expenditures away from home. However, 
much of the existing literature is somewhat dated, as most studies were based on data from 1970s 
and 1980s. Little new research has been conducted on FAFH in the U.S. under current economic 
conditions. Even the relatively recent studies by Stewart et al. (2004) and Stewart and Yen 
(2004) are based on data from 1998 to 2000 and they only analyze FAFH in full-service 
restaurants and fast-food restaurants. A good understanding of the factors that influence FAFH 
by type of meal and by facility is both timely and important, for explaining changes in eating 
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patterns and food markets in the U.S., for creating successful marketing and promotional 
campaigns, and for the design and implementation of policy intervention programs.  
The primary objective of this research is to explore consumption behavior in FAFH and 
determine the differential impacts of economic and demographic characteristics on FAFH 
expenditure by type of meal (i.e., breakfast, lunch, and dinner) and by type of facility (i.e., at 
full-service restaurants, fast-food restaurants, and other commercial facilities including vending 
machines, employers, board, and catered affairs) among different household types under current 
economic conditions. 
The remainder of this thesis is structured as follows. Chapter 2 briefly describes the 
literature on the effects of economic and demographic characteristics on food expenditures away 
from home. Chapter 3 presents the theoretical framework and econometric models, and describes 
the data used in this study. Chapter 4 presents and interprets the empirical results. Chapter 5 
presents a summary and offers some conclusions. 
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Chapter 2 Literature Review 
There are many published studies of the factors that affect FAFH expenditure, and they employ a 
variety of methods and survey data. Early examples of research on this topic identify some of the 
economic and demographic factors that are most likely to affect a household’s overall demand 
for FAFH. As early as the 1970s, Prochaska and Schrimper (1973) empirically show that the 
opportunity cost of time has a positive effect on away-from-home food consumption, and 
income, household size, and race generally affect FAFH expenditure. Sexauer (1979) estimates 
the impact of socio-demographic variables on household overall FAFH expenditures by using 
ordinary least-squares (OLS) regression. The results indicate the importance of household 
characteristics including age, education, gender, household size, and urban residence in the 
model. Kinsey (1983) further supplements household income by including income earned by full 
and part-time working wives and children, and adopts the censored regression (Tobit) model 
(Tobin 1958) to estimate the impact of income on FAFH expenditure. Yen (1993) also focuses 
on the impact of working wives on FAFH expenditure. Results from the Box-Cox double-hurdle 
model show that wife’s income and employment contribute to the probability and level of FAFH. 
In subsequent studies, not only is the amount of FAFH expenditure investigated, but the (binary) 
decision to consume FAFH or not is also examined. Byrne, Capps, and Saha (1996), for instance, 
calculate the elasticities of the probability and level to consume FAFH with respect to economic 
and demographic factors; the results suggest that the FAFH commodity is a necessity (income 
elasticities are about 0.20) as opposed to a luxury good. Stewart et al. (2005) use survey data 
conducted at Rutgers University in Spring 2002 to test the importance of including variables that 
indicate preferences for health and other preferences of consumers like entertainment and 
convenience in their estimation. They find that the preferences for nutrition, convenience, and 
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ambience influence both the consumers’ decision of whether to dine out and the choice of food-
service facilities. 
In many studies, FAFH has been categorized by different meal types and facilities, and 
many studies posit that the effects of economic and demographic factors on FAFH vary by types 
of facilities and meals. In Hiemstra and Kim (1995), spending on FAFH is analyzed separately 
both by type of eating place and by meal occasion, using cross-sectional data. Meal occasions are 
defined as breakfast, lunch, dinner, and snacks, and types of eating places are defined as fast 
food, family type, atmosphere, cafeteria, coffee shops, and take-out restaurants. By estimating 
FAFH in full-service restaurants, fast-food facilities, and other commercial facilities, McCracken 
and Brandt (1987) find results that are consistent with the previous findings that household size, 
income, and other demographic factors affect FAFH expenditures. The value of time is included 
in the model and found to be positively related with FAFH expenditures. Demand for FAFH is 
also found to differ by type of eating place. As a follow-up to their 1996 study, Byrne, Capps, 
and Saha (1998) disaggregate FAFH expenditures into quick-serve, mid-scale, and up-scale 
based on the National Panel Diary data. Both Stewart et al. (2004) and Stewart and Yen (2004) 
focus on full-service and fast-food restaurants, and predict changes of FAFH expenditures 
according to the trend of economic and demographic factors. The results show that the impact of 
different factors varies substantially across these two types of facilities. Binkley (2006) estimates 
models that explain the visits to table service and fast-food restaurants with nutrition variables 
added to standard demographic measures. The results show that nutrition factors have little 
impact on consumption at table-service restaurants, but nutrition-orientated consumers tend to 
consume less fast food. 
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Not much attention has been paid to the point that FAFH purchasing behavior is likely to 
differ by type of meal. Jensen and Yen (1996) posit that some food items are consumed at certain 
meals and times of the day but not traditionally at others. Therefore, differences might be 
expected. They find that the effects of a number of factors on FAFH differed by type of meal. In 
Spain, Mutlu and Gracia (2006) estimate the effect of wife’s labor force participation, household 
size and other demographic factors on consumption of breakfast, lunch, and snacks away from 
home within the household production theory context. The study shows that for Spanish 
consumers, food purchasing behaviors away from home differ by type of meal.   
The empirical approach used in early studies is primarily OLS regression (e.g., Prochaska 
and Schrimper 1973; Sexauer 1979). But, due to the large proportion of zero expenditures on 
FAFH, models such as the Tobit model (e.g., Kinsey 1983; McCracken and Brandt 1987), 
single-hurdle model (Yen 1993), and double-hurdle model (Jensen and Yen 1996; Mutlu and 
Gracia 2006) have been used to accommodate the censored data. Angulo, Gil, and Mur (2007) 
offer a new analytical perspective by using a panel data approach to estimate Spanish demand for 
FAFH. 
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Chapter 3 Methods and Procedure 
3.1 Theoretical Framework 
The empirical model of this study is derived by extending the discrete random utility theory 
(Pudney 1989). Each individual (observation subscript suppressed) is assumed to maximize 
the random utility function subject to a fixed budget m: 
 
,
max{ ( , ; ) | }
q c
U Dq c w p q c m  (1) 
where 1[ ,..., ]nq q q  is the quantity vector with positive prices 1[ ,..., ]np p p , c is a 
composite commodity for other goods with price normalized at unity, w is a vector of 
demographic variables, and 1( ,..., )nD diag d d  is a diagonal matrix with elements di such 
that di = 1 if an individual is a potential consumer of qi and di = 0 otherwise. Assume the 
utility function ( , ; )U Dq c w  is regular strictly quasi-concave and has positive first partial 
derivatives with respect to positive elements of Dq and c. Then, solving equation (1) yields 
the notional demand q
*
 for FAFH, which is optimal demand without a non-negativity 
constraint (Lee and Pitt, 1986). This constrained utility maximization problem motivates two 
alternative specifications for the demand functions. First, assume all individuals are potential 
consumers of qi in which case di = 1 for all i and censoring of each qi corresponds to a corner 
solution which is governed by a Tobit mechanism. Otherwise, when an individual can be a 
potential non-consumer of qi, optimum qi occurs in the interior of the choice set for the qi that 
corresponds to di = 1 and qi = 0 when di = 0 since price pi is assumed positive. In this case, 
censoring in qi is governed by a sample selection mechanism. Express the notional demand 
with a latent consumption equation, and denotes as x the vector of income and demographic 
variables (with corresponding parameter vector β) affecting the quantity demanded. Since 
prices do not vary in the sample used so they are reflected in the constant term and, further, 
we also consider the demand equations in expenditure forms. Let random error v reflect the 
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unobservable. Then, the first-order (linear) approximation to latent expenditures *iy  are 
expressed by the latent equations 
 * , 1,..., .i i iy x v i n  (2) 
Income is a key determinant that is expected to affect FAFH consumption positively 
for all groups, since households with higher incomes face looser budget constraints. In 
addition, some studies find that the price of healthier food is significantly higher than 
standard food. For instance, Jetter and Cassady (2006) compare a standard market basket of 
food items to a healthier substitute market basket suggested by professionals, and show that 
the healthier market basket costs 17 to 19% more than the standard market basket. Therefore, 
people with lower incomes have less access to healthier food. 
The demographic variables include age, race, education and labor hours of the 
household manager,
1
 household composition, food stamp recipient status, home ownership, 
season, and geographic region. 
Since the trade-off between time use and diet quality plays an important role in food 
consumption decisions (e.g., Becker 1965; Mutlu and Gracia 2006; Prochaska and Schrimper 
1973), the work hours of both husband and wife (or the only person in single-person 
households) are included. It is hypothesized that households with members who spend longer 
hours at work may consume FAFH more often, especially in fast-food restaurants, because 
labor hours constrain the amount of time available for household production. Second, even 
though full-service restaurants save little to no time compared with preparing food at home, 
people who work longer are still more likely to go to full-service restaurants, because ―this 
activity represents a transfer from time spent for household production to time spent for 
                                                 
1  Since husbands are traditionally the wage earner and have more influence on 
household consumption decisions, this study uses husbands’ characteristics as explanatory 
variables.  
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leisure‖ (Byrne, Capps, and Saha 1998, p. 57). Third, time spent at work also takes the time 
available for obtaining nutrition knowledge; thus, leading to higher FAFH consumption. 
The Supplemental Nutrition Assistance Program (SNAP), formerly the federal Food 
Stamp Program and one of the largest nutrition assistance programs administered by the U.S 
Department of Agriculture (USDA), aims to provide low-income people with better access to 
nutritious food. In 2010, the number of food stamp recipients reached 40 million, with an 
average benefit of $133.79 per person per month (USDA-FNS 2011). Many state agencies 
provide nutrition education as a part of the SNAP to assist recipients in making healthy food 
and active lifestyle choices. Thus, SNAP participation might decrease consumption of FAFH 
as SNAP participants opt for healthier diets. On the other hand, food benefits may free up 
resources to spend on FAFH. A dummy variable for SNAP participation status is therefore 
included to reflect the impact of the program on FAFH consumption. 
Household composition variables are among the most important determinants in 
demand analysis, the effects of which vary with different types of meals and facilities (Jensen 
and Yen 1996; McCracken and Brandt 1987). Urban residency can also play an important 
role, because urban families have been found to consume more FAFH (e.g., McCracken and 
Brandt 1987; Prochaska and Shrimper 1973; Yen 1993), due to better access to dining 
facilities. Homeowners, on the one hand, may consume more food away from home, because 
they have greater financial stability. On the other hand, they may have less cash flow which 
diminishes FAFH expenditure (Soberon-Ferrer and Dardis 1991; Yen 1993). Tastes and 
eating habits may differ by race. Because food preferences and other unobserved 
characteristics may differ across geographic regions and seasons, dummy variables indicating 
region and season will be included to account for these differences (e.g., Jensen and Yen 
1996; Stewart and Yen 2004). Due to the absence of prices in a single cross section, these 
regional and seasonal dummy variables will also accommodate regional and seasonal price 
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variations. Education, gender, and age are expected to influence FAFH expenditures to 
different extents by meal and by facility. 
3.2 Data and Sample 
Data for this study come from the 2008 and 2009 Consumer Expenditure Survey (CES) (U.S. 
Bureau of Labor Statistics 2009, 2010). The 2009 CES is the most recent U.S. national 
household expenditure survey which provides consecutive two-week information on FAFH 
expenditures that are categorized by type of meal and facility, and on economic and 
demographic characteristics of the households. After removing households with missing 
values for important information such as household type, the full sample consists of 11,674 
households, of which 5,773 (49%) are from the 2008 survey and 5,901 (51%) from the 2009 
survey.  
In order to deal with the fact that household expenditure reflects spending by any 
member of the household and not just one household member, the full sample is segmented 
into three sub-samples by household types: (i) 4,592 households with a single person or a 
single parent with children; (ii) 3,950 households with married couples without children (at 
home); and (iii) 3,132 households with married couples with children at home. Among the 
first group, there are 728 households with a single parent, for which a dummy variable is 
included to capture the effects of single parenthood.  
3.2.1 Meal Occasions 
The dependent variables for the system by type of meal are biweekly per capita 
expenditures on breakfast, lunch, and dinner. The sample statistics are shown in Table 1. The 
percentage of households consuming lunch away from home is the highest among the three 
types of meals for every household type, but the total per capita amount spent on dinner 
exceeds that on other meals for all household types. There are more husband-and-wife 
households with children consuming breakfast and dinner away from home than the other 
 12 
types of households. For instance, only 22% of married couples with children do not consume 
any lunch away from home, while the percentages are about 32% for married couples without 
children and 41% for single-person households. But, among the consuming sample and the 
full sample, single-person households, on average, spend more on FAFH than married-couple 
households.  
3.2.2 Outlet Choices 
With respect to expenditures at different outlets, consumption at full-service 
restaurants, fast-food restaurants, and other facilities are considered. As in FAFH by type of 
meal, fewer single-person households consume FAFH, but among the consuming households, 
they spend more on average at all three outlets, compared with husband-and-wife families 
(Table 2). 
In addition, the percentage of households consuming fast food is greater than that of 
households going to full-service restaurants for all household types. Since full-service 
restaurants are usually more expensive than fast food, it is expected that the amount spent on 
full-service restaurants exceeds that spent on fast-food restaurants. Among simple-person 
households, for example, about 18% more people visited fast-food restaurants than full-
service restaurants during the two-week period, but the average dollar spent at full-service 
restaurants is more than twice that at fast-food establishments.  
3.2.3 Explanatory Variables 
Table 3 provides the definitions and sample statistics of the explanatory variables. 
The sample means of household per capita after-tax income in the past twelve months are 
$31,110 for the full sample and $35,370, $36,190 and $23,550 for single-person households, 
married couple households without children, and married couples with children, respectively. 
The per capita income of the last group is expected to be smaller due to the presence of 
children at home, and the average number of children at home is about two.  
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The mean age of husbands in married households without children is about 59, while 
it is only 42 for married households with children. The average age for individuals in single-
person households is 51. 
The mean number of hours usually worked per week by a single person is 26, while 
husbands in married families with and without children work on average 41 and 27 hours per 
week, respectively. Two factors may contribute to the longer working time for married 
couples with children. First, they are on average younger than adults in the childless 
households. Second, married couples with children shoulder greater financial burden, so they 
tend to work more. Spouses work on average 22 hours in the households without children and 
26 hours in married couples with children, which are, on average, less than husbands’ 
working hours. 
The single-person sample contains a smaller proportion (52%) of homeowners, and a 
larger proportion (9%) of food stamp recipients than the other two groups. In contrast, 86% 
of couples without children are homeowners and only 2% of them receive food stamps. 
Education levels are about the same across household types with around 60% of household 
managers having college or higher degrees. About 85% of the household managers are white, 
and 9% are black. About 40% of the single persons in the sample are male. 
3.3 Econometric Procedures 
The large proportion of zeros in FAFH expenditures mandate a proper treatment for 
censoring of the dependent variables. The empirical approach used in earlier studies is 
primarily OLS. More recent studies employ models such as the Tobit model (Kinsey 1983; 
McCracken and Brandt 1987), single-hurdle model (Yen 1993) and double-hurdle model 
(Jensen and Yen 1996; Mutlu and Gracia 2006) to accommodate the censored data. But all 
these models are estimated with single-commodity equations. In this study, each of the two 
systems of expenditures is estimated with two alternative econometric procedures to 
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accommodate censoring in the dependent variables, improve statistical efficiency of 
parameter estimates and capture the interaction among different types of FAFH. The two 
econometric procedures are the trivariate Tobit estimator and the multivariate sample 
selection estimator. These procedures are presented in this section.  
3.3.1 Trivariate Tobit Model 
The first censored system estimator is the trivariate Tobit. Using a vector x to denote 
independent (income and socio-demographic) variables, a linear (first-order) function to 
approximate each deterministic FAFH demand function, and a random error ui to capture the 
unobservable factors for the ith expenditure, the system of censored equations for FAFH 
expenditures (yi) can be specified as (Amemiya 1974):
2
 
 max{0, },   1,2,3,i i iy x u i  (3) 
where βi are vectors of parameters, and the error terms 1 2 3( , , )u u u  are distributed as trivariate 
normal with zero means, standard deviations 1 2 3( , , ) , correlation matrix [ ]ijR  and 
probability density function (pdf) 1 2 3( , , )f u u u . The censored system (3) amounts to the 
simultaneous-equation model of Amemiya (1974) which, when prices are constant as in the 
current application, is identical to the utility-theoretic Kuhn-Tucker model of Wales and 
Woodland (1983) (cf. Ransom 1987, p. 357). Other applications of the multivariate Tobit 
system estimator include Yen and Lin (2002) and Chavas and Kim (2004). Unlike the 
multivariate Tobit estimator in these earlier studies, the small dimension in the current three-
equation system allows presentation of the estimation procedure in a more explicit form. 
To describe the maximum-likelihood (ML) estimation procedure, define  
 ( ) / , 1,2,3,i i i iw y x i  (4) 
                                                 
2  Observation subscripts are suppressed for brevity. 
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and denote the k-variate standard normal pdf as k  and cumulative distribution function (cdf) 
as k . Then, the likelihood contribution for a sample observation consuming all three goods 
(viz., 0, 1,2,3iy i ) is the trivariate normal pdf  
 1 1 11 2 3 3 1 2 3( , , ; ).cL w w w R  (5) 
For an all-zero regime ( 0, 1,2,3iy i ), the likelihood contribution is the trivariate normal 
cdf 
 
1 2 3
1 2 3 3 2 1
3 1 1 2 2 3 3
( , , )
( / , / , / ; ).
x x x
cL f u u u du du du
x x x R  (6) 
For a partially censored observation with one zero (e.g., 1 2 30, 0, 0y y y ), the likelihood 
contribution is 
 
1 1
1 2 3 1 2 3 1 2 3 1
1 1 1 2 2 3 3
2 3 2 2 3 23 1 1/2
2 21 3 31
( , , ) ( , ) ( | , )
( , ; ) ,
(1 )
x x
cL f u u u du g u u h u u u du
w w w
w w  (7) 
where 
2
2 12 13 23 23( ) / (1 )  and 
2
3 13 12 23 23( ) / (1 ).  The second equality in 
equation (7) follows from expressing the trivariate normal pdf 1 2 3( , , )f u u u  as product of the 
marginal pdf 2 3( , )g u u  and conditional pdf 1 2 3( | , )h u u u ; and the third equality follows from 
the conditional moments of the trivariate normal distribution (Kotz, Balakrishnan, and 
Johnson 2000, p. 254), with adjustments from standardized to non-standardized normal 
variates. 
 With two zeros (e.g., 1 2 30, 0y y y ), the likelihood contribution can be obtained 
following a similar procedure: 
 
1 2 1 2
1 2 3 2 1 3 1 2 3 2 1
1
3 1 3 2 1 2 12
( , , ) ( ) ( , | )
( ) ( , ; ),
x x x x
cL f u u u du du g u h u u u du du
w r r  (8) 
 16 
where 2 1/21 1 13 3 13( ) / (1 )r w w , 
2 1/2
2 2 23 3 23( ) / (1 )r w w  and 12 12 13 23( )  
2 2 1/2
13 23/ [(1 )(1 )] . The likelihood contributions for other observations with one and two 
zeros can be based on (7) and (8), respectively, by permuting the variates. Therefore, the 
likelihood contributions in equations (5)–(8) cover all possible sample regimes in a trivariate 
Tobit system. Maximum-likelihood estimation proceeds by maximizing the logarithm of the 
sample likelihood function, which is the product of the individual likelihood contributions 
defined above (equations (5)–(8)). 
To facilitate interpretation of the effects of explanatory variables, marginal effects of 
probabilities, conditional levels, and unconditional levels are calculated. The effects of 
continuous (binary) explanatory variables on each iy  can be explored by differentiating 
(differencing) the probability of a positive observation 
 1Pr( 0) ( / ),i i iy x  (9) 
the conditional mean  
 1 1( | 0) ( / ) / ( / ),i i i i i i i iE y y x x x  (10) 
and the unconditional mean (using the probability (9) and conditional mean (10)) 
 1 1( ) Pr( 0) ( | 0) ( / ) ( / ).i i i i i i i i i iE y y E y y x x x  (11) 
For statistical inference, standard errors of the marginal effects are calculated with 
mathematical approximation, known as the delta method (e.g., Spanos 1999). 
The Tobit model is sometimes considered to be undesirable in coping with zero 
observations because the same parameters and variables determining probability of zero and 
positive outcomes also determine the level. Also, as noted by Lin and Schmidt (1984), the 
Tobit model links the shape of the distribution of the positive observation and the probability 
of a positive observation, which is very restrictive. The sample selection model, with its more 
flexible parameterization and error distribution, allows separate stochastic mechanisms (and 
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variables/parameters) to explain the two types of outcomes. Following Yen (2005), this study 
takes the method one step further by using a (multi-equation) sample selection system. 
3.2.2 Multivariate Sample Selection System 
Sample selection estimators are suitable for accommodating non-random selection of sample 
observations in the sample in which case the sample representation of a true population is 
distorted (Lee 2001, p. 383). The version of sample selection model, due to Heckman (1979) 
and termed type 2 Tobit by Amemiya (1985, pp. 385–387), features a selection equation to 
govern discrete (zero or positive) outcomes and another equation to capture level outcome, 
and is suitable for accommodating zero observations in the dependent variable. The original 
sample selection model is typically used for handling zero observations in a single equation 
but, as noted by Heckman (1979, p. 155), ―multivariate extensions…, while mathematically 
straightforward, are of considerable substantive interest.‖ The multivariate sample selection 
model, developed by Yen (2005) and Yen and Lin (2006), represents one of such extensions 
and is the procedure followed in this study. 
For the current application, consider a three-equation system where each outcome 
variable iy  
(FAFH expenditure) is governed by a binary sample-selection rule (consuming or 
not consuming): 
 
log if  0
0 if 0 1,2,3
i i i i i
i i i
y = x +v z +u >
y =  z +u , i =  (12) 
where z and x are column vectors of explanatory variables, αi and βi are conformable 
parameter vectors, and ui and vi are random errors. Assume the concatenated error vector 
1 2 3 1 2 3[ ] [ , , , , , ]u ,v u u u v v v  is distributed as 6-variate normal with density 1 2 3 1 2( , , , , ,f u u u v v  
3),v  zero means, standard deviations 1 2 3[1,1,1, , , ] , and covariance matrix Σ. Partition the 
covariance matrix Σ 
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11 12
21 22
,  (13) 
into 3 × 3 sub-matrices 11 E( ,uuuu )= R  21 12 =E( ,vuvu )= S R  and 
22 ( ,vvE vv )= S R S  where 1 2 3diag[ , , ];S  and [ ]
uu
uu ijR , [ ],
vu
vu ijR  and 
[ ]vvvv ijR  are 3 × 3 correlation matrices among elements of u and u, u and v, and v and v, 
respectively such that 
uv
ij  is the correlation between ui and vi and likewise for 
uu
ij  and
vv
ij . 
For the current application, each dependent variable yi is transformed by natural logarithm, as 
in Yen and Rosiński (2008), which facilitates nonlinear estimation of the model. This sample 
selection system (without the logarithmic transformation on yi) motivates the two-step 
estimator of Shonkwiler and Yen (1999), a procedure widely used in estimating equation 
systems with censored dependent variables. Instead of the two-step procedure, we use the 
more efficient ML estimator. 
To construct the likelihood function, consider first a sample regime in which the 
outcomes of all dependent variables are positive. Define 3-vectors 1 2 3 1 1 2 2[ , , ] [ , ,r r r r z z  
3 3]z  and [log ]i iv y x . Let 1 2 3( ) ( , , )g v g v v v  be the marginal pdf of 22~ (0, )v  
and 1 2 3 1 2 3( ) ( , , | , , )h u |v h u u u v v v  be the conditional pdf of ~ ( , )u|v u|vu | v , where 
 
1
12 22u|v v  (14) 
 
1
11 12 22 21 .u|v   (15) 
See Kotz, Balakrishnan, and Johnson (2000, pp. 111–112) for marginal and conditional 
moments of the multivariate normal distribution. Then, the likelihood contribution for this 
sample regime is 
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1 2 3
3
1
1 1 2 3 1 2 3 1 2 3 3 2 1
1
3
1
3
1
( , , )( ) ( , , | , , )
( )( ) ( ; ),
j
z z z
j
j u|v u|v
j
L g v v v y h u u u v v v du du du
g v y r  (16) 
where 
3 1
1j jy  is the Jacobian of the transformation from 1 2 3[ , , ]v v v  to 1 2 3[ , , ]y y y , and 
3( ; )u|v u|vr  is the trivariate normal cdf with zero mean, covariance matrix u|v , and 
finite upper integration limits u|vr . 
The second regime is one in which the values of all dependent variables are zeros. 
The likelihood contribution is identical to that of the all-zero regime in the multivariate 
probit: 
 
1 2 3
1 2 3
2 1 2 3 1 2 3 3 2 1 3 2 1
1 2 3 3 2 1
3 11
( , , , , , )
( , , )
( ; ).
z z z
z z z
L f u u u v v v dv dv dv du du du
g u u u du du du
r  (17) 
Consider finally a mixed regime in which the first ℓ dependent variables (ℓ < 3) are 
positive and the rest are zeros. Let v  be an ℓ-vector containing the first ℓ elements of the 3-
vector v. Then [ ]u ,v  is (3 + ℓ)-variate normal with zero mean and covariance matrix , 
which is an (3 + ℓ) × (3 + ℓ) sub-matrix containing the first (3 + ℓ) rows and columns of the 
error covariance matrix Σ in equation (17). Partition  at the 3rd row and column such that  
 
11 12
21 22
.  (18) 
Let ( )g v  be the marginal pdf of 22~ (0, )v  and ( )h u | v  the conditional pdf of 
~ ( , )u|v u|vu | v , where 
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1
12 22u|v v  (19) 
 
1
11 12 22 21 .u|v   (20) 
Then the likelihood contribution for this sample regime is 
 
1 3
1
1
3 1
1
1 2 3 1 3 1
3 1 3 2 1
1
3
1
( ,..., )( )
( , , , ,..., | ,..., )
( )( ) [ ( ); ],
j
j
z z
z z
j u|v u|v
j
L g v v y
h u u u v v v v
dv dv du du du
g v y K r K K  (21) 
where 1 2 3diag(2 1,2 1,2 1)K d d d  such that 1( 0)i id y  for i = 1,2,3, which are binary 
indicators. The sample likelihood function for the sample selection system is the product of 
the likelihood contributions L1, L2, or L3 across observations, depending on the regime for 
each observation. The sample selection system nests two restricted specifications: (i) an 
independent model which corresponds to parametric restrictions ρij = 0 for all i ≠ j, viz., with 
all error correlations equal to zeros; (ii) a pairwise selection system which corresponds to ρij 
= 0 for all i ≠ j except ρ41 ≠ 0, ρ52 ≠ 0, and ρ63 ≠ 0. These restricted models can be 
estimated by imposing the above parametric restrictions. In addition, the independent model, 
which consists of a two-part model (Newhouse, Phelps, and Marquis 1980) for each of the 
expenditures in the system, can be estimated by the probit model based on the binary 
outcome 1( 0)i id y  using the whole sample and OLS for each expenditure yi using the 
truncated sample (conditional on yi > 0). The pairwise selection system consists of three 
bivariate sample selection models (Heckman 1979) for the three expenditures which can be 
estimated as such separately. Tests of the sample selection system against the two nested 
models can be done with the Wald, likelihood ratio (LR), and Lagrange multiplier (LM) tests 
(Engle 1984). 
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Marginal effects of probabilities, conditional levels, and unconditional levels are 
calculated to facilitate interpretation of the effects of explanatory variables. Specifically, for 
each good i, the conditional mean of yi is (Yen and Rosiński 2008) 
 2 1 1( | 0) exp( / 2) ( ) / ( ).
uv
i i i i i ii i iE y y x z z  (22) 
Since the marginal probability of a positive observation is 
 1Pr( 0) ( ),i iy z  (23) 
the unconditional mean of y is (using equations (22) and (23)) 
 
2
1( ) exp( / 2) ( ).
uv
i i i i ii iE y x z  (24) 
Differentiating (and differencing, in the case of a discrete variable) equations (22), (23) and 
(24) gives the marginal effects of explanatory variables (Yen and Rosiński 2008, p. 5), which 
can be evaluated at the sample means of explanatory variables x and z. Standard errors of 
these marginal effects are calculated by the delta method (Spanos 1999).  
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Chapter 4 Results and Discussion 
To determine whether the sample selection system is preferable to the Tobit system, non-nested 
specification tests are carried out. Specifically, let rt and st be the maximum log likelihood 
contributions of sample observation t for two competing specifications and define differences dt 
= rt – st for t = 1,…,T with sample mean d  and standard deviation ds . Then, under the null 
hypothesis of no difference between the two models, Vuong’s (1989, equations (3.1), (4.2), 
(5.6)) standard normal statistic is 
1/2 / ~ (0,1).dz T d s  A large value of z would suggest 
preference for one specification (with the larger log-likelihood value) over the other. Vuong’s 
test statistics are significant at a 1% level of significance for both systems and for all samples 
(Table 4), which suggests that the sample selection system performs better than the Tobit system 
in fitting the data. Therefore, the remainder of this analysis focuses on results of the sample 
selection system. 
One specification issue relates to the use of an exclusion restriction(s) in identifying the 
model parameters. Unlike two-step estimation in which exclusion restrictions are needed for 
parameter identification, for ML estimation the nonlinear identification criteria are met even 
without exclusion restrictions due to the functional form and distributional assumptions for the 
error terms, though nonlinear functional forms often fail to generate sufficient variation to 
identify the parameters, so it may be capricious to rely solely on distributional assumptions for 
identification. To avoid overburdening the nonlinear functional forms for parameter 
identification, some exclusion restrictions are useful. For the current analysis, we use a unique 
variable(s) in the selection equation—hours worked by household managers (and spouses if 
available). As a justification for the exclusion of the hours variable(s) from the level equations, 
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note that Byrne, Capps, and Saha (1998) argue that market labor hours are assumed to have a 
varying and positive effect on the decision to consume FAFH in different type of facility, due to 
the limited time available for household production. However, once the decision is made to 
consume, there is little basis for the number of hours worked to affect expenditure level. This 
approach is also taken by Stewart and Yen (2004).  
The next empirical task is to test for equality of parameters across household groups and 
determine the appropriateness of pooling the sample. This task is accomplished with a likelihood 
ratio (LR) test. Denote the maximum log-likelihood values for the pooled, single-person, 
husband-and-wife-without-children, and husband-and-wife-with-children samples as log ,PL  
1 2log , logL L  and 3log ,L  with numbers of parameters kp, k1, k2 and k3, respectively. Then, under 
the null hypothesis of equal parameters across household groups, the statistic 
1 2 32(log log log log )PLR L L L L  is χ
2
-square distributed with  1 2 3( )Pk k k k  
degrees of freedom (df). The hypothesis of equal slope coefficients is rejected for both the meal-
occasion system (LR = 552, df = 246, p-value < 0.0001) and the by-facility system (LR = 435, df 
= 246, p-value < 0.0001), which justifies estimation of the model by segmented samples.
3
 In 
addition, marginal effects (discussed below) differ greatly across household groups, which can 
be easily masked by the use of a pooled sample.  
                                                 
3
   Household composition variables are not available for single-person households and 
gender and single parents are only available for this sample, for the purpose of testing the nested 
hypothesis of equal parameters among the three groups (and appropriateness of pooling the 
sample), household composition variables (number of children < 18 years old, number of adults 
between 19 and 64, number of senior members > 64) and dummy variables for gender and single 
parents are removed in the estimation with all samples. The log-likelihood values for the pooled, 
single-person households, married families without and with children are –99168.336,  
–36676.759, –34949.663, and –27265.968 respectively for system by type of meal and  
–96019.860, –35490.150, –32941.958, and –27370.958 for system by facility, with 129 
parameters estimated for each subsample and 141 parameters for the pooled sample. 
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Then, it is necessary to explore the appropriateness of the sample selection system vis-à-
vis the nested independent models (with all error correlations equal to zero) and pairwise 
selection system (discussed above). The error correlations between selection and corresponding 
level equations are significant at a 10% level of significance or lower for two of the three meals 
for all types of households. These error correlations indicate that for single persons, the 
unobserved factors affect the decisions to consume breakfast and lunch away from home and the 
decisions on the corresponding levels (amounts) of spending in the same direction. Such 
statistical significance also suggests that it is important to accommodate the censoring with a 
sample selection model. The corresponding error correlation is not significant for dinner away 
from home for these single-person households. For married couples with and without children, 
significant error correlation between the selection equation and the level equation is found for 
lunch and dinner but not breakfast. For the by-facility system, significant error correlations 
between selection and level equations are found for full-service and fast-food restaurants for 
single-person households but not for other facility. Significant error correlation is found only for 
other facility for married couples without children; and for fast-food and other facility for 
married households with children. Joint statistical significance of error correlations among other 
equations is found for both the by-meal system and by-facility system for all household types. In 
general, among the fifteen error correlations, at least ten of them are significant at the 10% 
significance level or lower except by-facility system for the single-person sample which has only 
eight significant error correlations. These error correlations are also jointly significant by Wald 
tests, implying that the unobserved factors affect breakfast, lunch and dinner away from home 
(or expenditure at full-service, fast-food and other facilities). In addition to Wald tests, joint 
statistical significance of these error correlations is also justified by LR test and LM test (Table 
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5). In sum, results of all three tests (Wald, LR, and LM) suggest joint significance of the error 
correlations for both the by-meal system and the by-facility system for all three samples, which 
justifies estimation of the sample selection system in improving statistical efficiency. 
The next sections present the ML estimates and marginal effects of sample selection 
systems by meal occasions and by facilities, followed by the comparison between the results of 
the sample selection and Tobit systems. 
4.1 ML Estimates of FAFH System by Meal Occasions 
Tables 6–8 present ML estimates for the sample selection model (by type of meal). For single-
person households, about half of the 21 explanatory variables in the selection equation and of the 
20 variables in the level equations are significant for lunch and dinner at the 10% level of 
significance or lower. For breakfast, statistical significance is somewhat sparser, with 5 and 7 
variables significant for the selection and level equations, respectively (Table 8). In the case of 
married couples without children, more than half of the 22 explanatory variables are significant 
in the selection equations for all meals, while fewer significant variables are found in the level 
equations for breakfast (7 variables significant), lunch (5 variables significant), and dinner (9 
significant variables) away from home (Table 7). Statistical significance is scant for married 
couples with children, with a little less than one third of the variables significant in all level 
equations, while more than 10 variables are significant in the level equations for lunch and 
dinner away from home (Table 8).  
A number of variables appear to have conflicting effects on participation and expenditure 
level. For single-person households, for instance, single parenthood plays a significant and 
negative role in the probabilities of consuming FAFH, but a positive and significant role in the 
levels of expenditures for all meal occasions. The conflicting effects of these variables, in terms 
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of signs and/or significance levels, highlight one important advantage of the sample selection 
parameterization over the Tobit parameterization. As discussed below, these conflicting effects 
of variables are also seen in the marginal effects. 
As the effects of explanatory variables can be explored in greater detail by examining 
marginal effects, the following sections discuss these marginal effects.  
4.1.1 Factors Affecting Breakfast Away From Home 
Marginal effects of probabilities, conditional levels, and unconditional levels are calculated for 
each sample observation and averaged over the sample. Results by type of meal are presented in 
Tables 12–14 for the three types of households. The results indicate that marginal effects for 
most variables differ substantially for different meal occasions and across household types. 
Income and hours of work are the key determinants of breakfast away from home for all 
samples. Age affects breakfast away from home except for married couples with children. 
Gender and single parenthood are two factors that significantly influence the single-person 
households, while home ownership and household composition are the primary factors for 
married couples with and without children. 
Age of the household manager does not have a significant effect on the probability of 
consuming breakfast away from home but it affects the expenditure. In the case of the single-
person sample, as age increases by 10 years, the amount spent on breakfast increases by $0.68 
during the two-week period conditional on consumption and by $0.22 unconditional (overall). 
For married couples without children, the increase in amount spent is only $0.39 for each person 
in the household conditional on consumption. Age has no significant impact on breakfast away 
from home for married couples with children. 
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As expected, income has a positive impact on probability of FAFH, conditional level and 
unconditional level of expenditures at a 5% level of significance or lower for all groups. 
Specifically, as income increases by $10,000 per capita per year, all else equal, the probabilities 
of consuming breakfast away from home increase by 0.87%, 1.11% and 1.22% for single-person 
households, married couples without children, and married couples with children, respectively. 
Similarly, the amounts spent increase by $0.42, $0.45 and $0.36 conditional on consumption and 
$0.27, $0.29, and $0.23 overall, for single-person households, married couples without children 
and married couples with children, respectively.  
Supporting our hypothesis on the role of time spent at work, the number of hours worked 
by household members has a positive impact on breakfast, and the effects are all significant 
across sample groups except husbands’ work hours for married couples with children. As time 
that household managers spend on work increases by 10 hours per week, all else equal, the 
probabilities of consuming breakfast away from home on average increase by 1.66% and 1.30% 
for single-person sample, and married couples without children, respectively. As spouses’ work 
hour increases by 10 hours, the probabilities of consuming breakfast away from home increases 
by 0.87% and 1.08% for married couples without and with children, respectively. 
For the single-person sample, the other two significant variables are dummy variables 
indicating gender and single parenthood. Compared with women, men are 3.26% more likely to 
consume breakfast away from home, and spend $5.33 more conditional on consumption and 
$2.49 more overall, indicating that single women dine out less than single men. This pattern is 
repeated in other meal occasions. Single parents are 5.49% more likely to have breakfast away 
from home, but the amount spent per capita is $14.61 less than single persons without children. 
The reason may be because raising children can take a large part of time and income, thus both 
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of the time and budget constraints they are facing are more restricted. Therefore, they tend to 
dine out more often but spend less money on food, compared with single-person households 
without children. Also, children eat less than adults, so the average expenditure is lower. 
In the case of married couple, household composition also influences breakfast away 
from home to some extent. For married couples without children, an additional household 
member increases the probability of consuming breakfast away from home but decreases the 
average expenditures. As the number of adults in the household increases by 1, all else equal, the 
probability of dining out increase 2.30% and the amount spent in the household decreases by 
$4.32 per person conditional on consuming and by $1.50 overall. Similar pattern are found in 
number of members older than 64. For married couples with children, the numbers of household 
members age < 18 and age 18–64 both decrease the conditional and unconditional levels of 
expenditures on breakfast away from home. An additional child younger than 18 decreases the 
amount spent on breakfast away from home by $2.20 conditional on consuming and by $0.97 
overall. An additional household member between 18 and 64 years old decreases the amount by 
$1.39 conditional on consumption and by $0.75 unconditionally. The decreasing average cost of 
dining out may reflect the economies of scale in dining out.  
Home ownership increases the probabilities of having breakfast away from home among 
married-couple households. Homeowners without children and with children are 8.47% and 
5.68% more likely, respectively, to consume breakfast away from home. Home ownership has 
differentiated effects across meals and household types, but overall it increases FAFH 
consumption for married couples.  
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4.1.2 Factors Affecting Lunch Away From Home 
The differentiated effects of age, home ownership, household composition, and work hours on 
breakfast among household categories are also seen in lunch. Single parenthood and gender are 
still significant for single-person households. However, unlike breakfast, expenditures on lunch 
away from home are also affected by race, education, geographical region, and food stamp 
participation, though the impacts of these variables vary by family type.  
For the single-person sample, unlike its effects on breakfast, age has negative effects on 
the probability and unconditional level of consuming lunch away from home. As age increases 
by 10 years, all else equal, the probability of having lunch away from home decreases by 1.76%, 
on average, and the average amount spent decreases by $0.96 overall. The age of the household 
manager increases the expenditure level for married couples with children, and the effects of age 
are insignificant for married couples without children.  
Race has differentiated effects across household groups. Compared with single black 
people, single white people are 6.48% more likely to eat lunch away from home and spend $3.58 
more overall. For married couples, race affects the probabilities for childless households, but 
affects the expenditure levels for households with children. Specifically, compared with 
households with black household managers, white married couples are 8.81% more likely to eat 
lunch away from home when there are no children at home. Among married couples with 
children, white households spend $5.02 more conditionally and $4.32 more overall. 
Whereas food stamp participation does not affect breakfast consumption away from 
home, it decreases the amount spent on lunch among single-person households and married 
couples with children. Single-person households and married couples with children on food 
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stamps spend $15.12 and $6.10 less on lunch conditional on consumption, and $9.55 and $5.39 
less overall, respectively. Food stamps affect dinner away from home in the same manner. 
As with breakfast, geographic variables have some impacts on lunch expenditures away 
from home for married couple households. Married couples with children who reside in an urban 
area spend $3.15 more conditional on consumption and $2.30 more overall. Compared with 
married couples who reside in the west, those who live in the south consume more lunch away 
from home.  
Presence of children in single-person households affects lunch away from home 
expenditures in the same manner as breakfast away from home, but the impacts on lunch 
expenditures are greater in magnitudes. In contrast to breakfast, gender does not affect the 
probability of consuming lunch away from home. But single men still spend more than single 
women conditionally and overall. 
4.1.3 Factors Affecting Dinner Away From Home 
Nearly all of the factors that affect breakfast and lunch away from home also have 
impacts on dinner away from home. For single-person households, age has larger effects on the 
probabilities and conditional levels of consuming dinner than for lunch. While, for married 
couples with children, age of the household manager has no impact on dinner away from home. 
For married couples without children, as age of the household manager increases by 10 years, the 
probability of having dinner away from home on average decreases by 1.43%. In the previous 
findings (e.g., Jensen and Yen 1996), age generally has a negative impact on FAFH expenditure. 
However, in this study, age shows conflicting effects on different types of meals and among 
different household types. 
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Work hours of the household manager also affect the probability of consuming dinner 
away from home for single-person households and married couples without children. As hours 
worked increase by 10 hours per week, all else equal, the probability of consuming dinner away 
from home increases by 0.99% for single-person households. The corresponding increase in 
probability is slightly higher for married couples without children, at 1.35%. For these 
households, spouses’ work hours also have a positive effect on dinner away from home, with a 
10-hour increase per week increasing the probability of consuming dinner away from home 
increases by 0.92%. 
Whereas education generally does not affect breakfast away from home, it is partly 
related to dinner for all three groups. Compared with high-school educated persons, single 
persons with less than a high school education are 5.15% less likely to consume dinner outside, 
but the amount spent is on average $6.16 more conditional on consumption. Single persons with 
college education are 3.60% more likely to consume dinner away from home, spend $9.52 more 
conditional on consumption, and $6.82 more overall. Among married couples with children, 
households with less than a high school educated managers are 6.06% less likely while 
households with college are 3.61% more likely, to consume dinner away from home than high 
school graduates. Among households without children, the probability of consuming dinner 
away from home is 10.35% lower for households with less than a high school education, and 
households with college (graduate) educated managers spend $6.33 ($8.33) more conditional on 
consumption and $4.38 ($4.67) more overall, compared with households with high-school 
educated managers. In general, people with higher education consume more dinner away from 
home with the exception of conditional level for single persons with lower than high school 
education. Education affects lunch away from home in a similar manner. 
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In contrast to its roles in breakfast and lunch away from home, geography has a more 
significant impact on dinner expenditure for households without children. Single-person 
households and married couples without children from the Northeast consume more dinner away 
from home in terms of expenditure levels. This may reflect the price differences across regions. 
Similar to its effects on breakfast and lunch, participation in SNAP has a significant 
impact on dinner away from home except for married couples without children. Men consume 
more dinner away from home than women, and single parents are more likely to have dinner 
outside but spend less than single persons without children. 
4.1.4 Comparison with the Literature 
Some of the results, such as the effects of income, gender and work hours, are in 
agreement with previous studies. Some disagreements are also found due to the empirical 
procedures and methods, the definitions of dependent and explanatory variables and the 
treatment of the data. 
Jensen and Yen (1996) find that the number of family members aged 19–64 has no 
effects on the probability to consume breakfast or lunch, but a negative effect on the probability 
to consume dinner away from home. Our results for married couples with children are consistent 
with Jensen and Yen (1996). However, the effects of the number of adults on the probability of 
consuming FAFH are all positive for married couples without children, which are different from 
findings reported by Jensen and Yen (1996). 
By segmenting the sample, differentiated effects of home ownership are found across 
household types. Our positive effects of home ownership are generally consistent with the 
findings by Jensen and Yen (1996). The conflicting effects on the probability and conditional 
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level of breakfast away from home for married couples without children are also found in this 
study. In addition, home ownership has no significant effects on single-person households. 
Households in urban areas do not show a significantly higher probability of purchasing 
FAFH in this study, which is different from the results reported by Byrne, Capps, and Saha 
(1996). 
4.2 ML Estimates of FAFH System by Facilities 
For single persons and married couples with children, about half of the 21 (20) explanatory 
variables in the selection (level) equations for full-service restaurants are significant at a 10% 
level of significance or lower. For fast-food restaurants, statistical significance is sparser, with 6 
(7) variables significant in the selection (level) equations for single-person households and 6 (8) 
variables significant for married couples with children, respectively. Statistical significance is 
scant in fast-food restaurants for the married couples without children, with 5 variables 
significant in the selection equation and 7 variables in the level equation. For other commercial 
facilities, statistical significance is better in the selection equations than in the level equations. 
The following subsections present the marginal effects of probabilities, conditional 
levels, and unconditional levels by type of facility, which are shown in Tables 15–17. 
4.2.1 Factors Affecting Food Expenditure at Full-Service Restaurants 
Income, hours spent on work, race, home ownership, and education are the main determinants of 
food consumption at full-service restaurants for all samples. Age is a factor for the expenditure 
level of married couples. Beside gender and single parenthood, SNAP participation is also a key 
variable for single-person households. For married couples with and without children, household 
composition variables are the primary factors.  
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Age of the household manager has no significant impact on the decision to visit full-
service restaurants, but it affects the expenditure levels for married couples. As age increases by 
10 years, the amount spent on food at full-service restaurants increases by $1.26 biweekly 
conditional on consumption for married couples without children, and by $1.41 for married 
couples with children. Age does not play a significant role for single-person households. 
Income has a positive impact on the probability to consume FAFH at full-service 
restaurants and on the unconditional level of expenditure at a 1% level of significance for single-
person households, while its effects are positive on both probabilities and levels for married 
couples with and without children. The effect of income is most notable on the probability of 
consuming at full-service restaurants. As per capita income increases by $10,000 per year, all 
else equal, the probabilities of patronizing full-service restaurants increase by 2.01%, 1.84% and 
3.53% for single-person households, married couples without children, and married couples with 
children respectively, and the amounts spent increase by $1.26, $1.28 and $1.81 per person 
overall. 
Work hours of household members have a positive impact on the probability of visiting 
full-service restaurants. Each 10 hour increase per week of the household manager’s work time 
increases the probabilities on average by 1.27%, 1.20%, and 1.39% for single-person households, 
married couples without children, and married couples with children, respectively. For married 
couples with children, as spouses’ work hours increase by 10 hours per week, all else equal, the 
probability on average increases by 1.11%. Spouses’ work hours have no significant influence 
for husband-and-wife households without children.  
Race is an important factor. Compared to blacks, white households generally are more 
likely to consume FAFH and in many cases also spend more. For instance, both the probability 
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and unconditional level of expenditures at full-service restaurants are higher among white 
households of all three types, than the corresponding black households. Households of other 
races generally also consume more FAFH than blacks. This is most clearly seen in the 
expenditure at full-service restaurants, among all three types of households of other races. 
Compared with single black people, single white people are 10.44% more likely to patronize 
full-service restaurants, and spend $9.02 more overall, whereas households of other races are 
8.26% more likely to go to full-service restaurants. Compared with black married couples, white 
and other married couples are 11.14% and 12.57% more likely to visit full-service restaurants, 
respectively, and spend $7.32 and $13.78 more when there is no child at home. White married 
couples with children are 11.49% more likely to consume at full-service restaurants than black 
married couples with children. In contrast, race has a less significant impact on food consumed at 
fast-food facilities than at full-service restaurants. 
Among single-person households, people with higher education go to full-service 
restaurants more often. Compared with high-school educated persons, single persons with a less 
than high school education are 5.65% less likely to visit full-service restaurants, while single 
persons with a college and graduate education are 5.07% and 11.39% more likely to go to full-
service restaurants. However, the amounts spent in the restaurants do not increase with the 
education level. In contrast, single persons with a less than high school education level spend 
$9.94 more conditional on consumption in the full-service restaurants. For married couples, 
households with higher-educated household managers are more likely to go to full-service 
restaurants, but they do not spend more conditional on consumption. Compared with married 
couples (without children) with high-school educated managers, households with less than high 
school educated managers are 10.55% less likely to go to full-service restaurants, and households 
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with a college and graduate education are 3.41% and 4.85% more likely to visit full-service 
restaurants. 
Home ownership increases the probabilities of dining in full-service restaurants among 
all groups; homeowners are 5.51%, 7.96% and 6.69% more likely to consume at full-service 
restaurants for single persons, married couples without children, and married couples with 
children, respectively. In addition, homeowners among single people spend $5.27 less at full-
service restaurants conditional on consumption. 
The probability of consuming at full-service restaurants for men does not differ 
significantly from women, but men on average spend $8.62 more conditional on consumption 
and $5.22 more overall. Single parents are 4.51% more likely to go to full-service restaurants, 
but spend $53.95 less conditional on consumption and $22.79 overall.  
Food stamp status plays a significant and negative role in single-person households and 
married couples with children, but has no impact on married couples without children. Single 
persons on food stamps are 9.68% less likely to visit full-service restaurants and spend $15.49 
less conditional on consumption and $12.68 less overall.  
For married couples with multiple adults, household composition has a large impact on 
FAFH at full-service restaurants. For married couples with children, the number of children 
decreases both the probability and the expenditure level, while the number of adults has no 
significant influence on the probability but a negative impact on expenditure levels.  
4.2.2 Factors Affecting Fast Food Consumption 
Income, hours spent on work, home ownership and geography are the key determinants for food 
consumption at fast-food restaurants. Gender and single parenthood are key variables for single-
person households. Age, household composition, and food stamp participation has differentiated 
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effects for different types of households, while education and race show little impact on fast food 
consumption. 
Contrary to full-service restaurants for which age does not play a role, age has a negative 
effect on fast food consumption for single-person households and married couples without 
children. For single persons, as age increases by 10 years, the probability of visiting fast-food 
restaurants on average decreases by 2.66%, and the amount spent decreases by $0.67 overall, all 
else equal. Age increases expenditures (conditional levels) at full-service restaurants but 
decreases expenditures at fast-food restaurants among husband-and-wife households without 
children; it increases expenditures at full-service restaurants, decreases the probability of 
consuming fast food, and increases the probability and levels of expenditures at other facilities 
among husband-and-wife households with children.  
As expected, the impact of income on fast-food expenditures is smaller than that on 
expenditures at full-service restaurants, because fast food is usually less expensive. As per capita 
income increases by $10,000 per year, all else equal, the probabilities of consuming fast food 
increase by 1.04%, 0.92% and 1.90% for single persons, married couples without children, and 
married couples with children, respectively, and the amounts increase by $0.52, $0.24 and $1.31 
overall.  
In general, work hours of household members have a positive effect on fast food 
consumption to a larger extent than food consumption at full-service restaurants. As household 
managers’ work hours increase by 10 hours per week, all else equal, the probabilities of 
patronizing fast-food restaurants on average increase by 2.63%, 1.08%, and 1.77% for single-
person households, married couples without children, and married couples with children, 
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respectively. For married couples without children, as spouses’ work hours increase by 10 hours 
per week, the probability of patronizing fast-food restaurants on average increases by 0.96%.  
Overall, home ownership plays a positive role in the probability of going to fast-food 
restaurants, but negatively affects expenditure levels. Differentiated effects are found across 
household types. Single homeowners spend on average $3.59 less on fast food conditional on 
consuming, and $2.22 less overall. Married homeowners without (with) children are 4.85% 
(3.89%) more likely to visit fast-food restaurants.  
Single persons who receive food stamps spend $11.98 less at fast-food restaurants 
conditional on consumption and $7.06 less overall than non-recipients. Married couples with 
children who are on food stamps spend $6.21 less on fast food conditional on consumption and 
$4.92 less overall. Food stamps have no significant impact on married couples without children.  
Single men spend more on fast food than single women as well. Single parents are 7.11% 
more likely to consume fast food, and spend $17.02 less conditional on consumption and $8.72 
less overall. That is to say, children in the single-person households affect expenditure levels at 
fast-food restaurants less than that at full-service restaurants, but have larger impact on the 
probability. 
In contrast to its effects on consumption at full-service restaurants, household 
composition of married couples without children only affects the expenditure levels but not 
probabilities of fast-food consumption, and the impact is at a much lower level than that for full-
service restaurants. An additional adult age > 64 decreases the expenditure on fast food by $5.21 
per person conditional on consumption and by about $3.45 overall. The impact of household 
composition on fast food is less than food consumption at full-service restaurants as well for 
married couples with children.  
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4.2.3 Factors Affecting FAFH Consumption at Other Facilities 
Other types of facilities include vending machine, employer, board, and catered affairs. Though 
most variables that affect food consumption at full-service restaurants and fast-food restaurants 
also affect other facilities generally, some differences are worth noting.  
Age has conflicting effects on food expenditures at other facilities across household 
types. For single persons, as age increases by 10 years, the probabilities of spending at other 
facilities on average decrease by 3.77%, while for married couples with children, the probability 
increases by 3.68%. Age does not have a significant impact for married couples without children.  
Income has no significant effect in most instances. It only affects expenditure levels for 
married couples with children to a very small extent. 
Overall work hours of household members have positive impacts on food consumption at 
other facilities, for married couples without and with children. Other facilities are the only outlet 
for which spouses’ work hours have greater impact than husbands’ work hours.  
Compared with households living in the West, single-person households in the Northeast 
and Midwest are more likely to spend at other facilities. Married couples who live in the 
Northeast also spend at other facilities more often than those in other regions, and married 
couples with children in the South are most likely to go to other facilities. Overall, married 
couples residing in urban areas are less likely to consume FAFH at other facilities than their rural 
counterparts.  
Single parents are more likely to spend at other facilities, but they spend less. Single 
women go to other facilities as much as single men do, but they spend slightly less than men.  
Household composition affects food consumption at other facilities in a manner similar to 
full-service and fast-food restaurants. For married-couple households with children, an additional 
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adult age > 64 decreases the probability of patronizing other facilities by as large as 11.79%. 
This result is reasonable because senior household members are less likely to have a meal at a 
place of employment or from a vending machine.  
4.2.4 Comparison with the Literature 
Byrne, Capps, and Saha (1998) use household total expenditures as dependent variables 
instead of per capita expenditures. They find a positive impact of household size on FAFH 
expenditure, which reflects the higher expenditure that would correspond with a larger number of 
members participating in food consumption. This result is also consistent with that reported by 
McCracken and Brandt (1987). However, similar to the study by Stewart and Yen (2004), this 
study estimates the effects on per capita expenditure and finds that the number of adults at home 
has a positive impact on the probabilities but decreases the per-capita expenditures at full-service 
restaurants. 
Overall, the marginal effects of income on FAFH are relatively small in this study. These 
positive but small effects of income are in agreement with previous findings (e.g., McCracken 
and Brandt 1987; Jensen and Yen 1996). Consistent with McCracken and Brandt (1987), as 
household income increases, all else equal, households spend slightly more at fast-food 
restaurants but increase expenditures more at full-service restaurants. However, the impact of 
income on consumption at other facilities is even less which is different from findings by 
McCracken and Brandt (1987). This difference may be caused by the definition of FAFH at other 
commercial facilities. 
Stewart and Yen (2004) find older households less likely to eat fast food and some 
minorities less likely to consume at both fast-food and full-service facilities. In this study, older 
households are also found less likely to spend on fast food, but they tend to spend more on full-
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service dining. In addition, compared with black households, households of the white and other 
races spend more at full-service restaurants but race does not make a difference in fast food 
consumption. Another difference is shown in the effect of single parenthood, as a result of our 
segmentation of the sample. Stewart and Yen (2004) find single parents less likely to consume 
FAFH and also spend less than married couples with children. In this study, single parents are 
included in single-person households. And in comparison with single persons with no children at 
home, single parents are more likely to consume FAFH, though they spend less on FAFH. It is 
also worth noting that the error correlations in the sample selection estimation in Stewart and 
Yen (2004) are all positive. But in this study, for married couples with children, the error 
correlations between the level equations and selection equations for the same type of facility are 
negative, which means that the unobserved factors affect the probability and level of 
expenditures in different directions. This result is to be expected because married couples with 
children face tighter time and budget constraints than households without children. Thus, they go 
to restaurants more often, but decide to spend less. The segmentation by household type reveals 
this different consumption behavior of married couples with children. 
4.3 Comparison of Sample Selection System and Tobit System 
ML estimates for the Tobit systems are presented in Tables 18–23, and the resulting marginal 
effects in Tables 24–29. The significant error correlations among the three types of meals and 
three types of facilities are also found for all three samples, justifying estimation of the Tobit 
system instead of a single equation.  
All the error correlations are significant and positive for all Tobit systems, implying that 
the unobserved factors affect breakfast, lunch and dinner away from home (food consumption at 
full-service restaurants, fast food restaurants and other facilities) in the same direction. Around 
 42 
half of the variables are significant in the lunch and dinner equations, while statistical 
significance is sparser for breakfast away from home. For the by-facility system, fewer variables 
are significant in the equation for fast food restaurants than full-service restaurants and other 
facilities.  
In general, income, work hours, education and home ownership have positive effects on 
FAFH. White and other racial households consume more FAFH than black households and men 
tend to consume more FAFH than women. SNAP participation has negative impacts on FAFH 
except for married couples without children, and age affects FAFH consumption negatively as 
well, except for married couples with children. These marginal effects are basically in agreement 
with the results from the sample selection systems. However, the Tobit system also produces 
notable differences in the marginal effects of some variables.  
According to the sample selection system estimates, the number of adults in the 
households has significant and opposite marginal effects on the probabilities of consuming 
FAFH and conditional expenditure levels for married couples without children. However, 
number of adults does not show any significance in the marginal effects based on Tobit model. 
The differentiated impacts of number of adults on the probability and the conditional level are 
obviously masked by Tobit model parameterization and highlight the important advantage of the 
sample selection system over the Tobit system. Such differences are seen in other variables as 
well, such as home ownership and education lower than high school in some cases. In particular, 
the marginal effects of single parenthood are large and significant for all three types of meals and 
facilities using sample selection model, whereas in Tobit the system, the marginal effects of 
single parenthood are all insignificant.  
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Chapter 5 Conclusions and Recommendations 
With the increasing trend of food expenditures away from home and the changing food industry, 
household demographics, and government policies in recent times, information on the factors 
that determine FAFH by type of meal and by facility under current socio-economic conditions is 
both timely and important. This study examines how socio-economic variables affect household 
expenditures on FAFH by type of meal and by type of facility. The differentiated impacts of 
socio-demographic variables in FAFH expenditures are explored. The analysis is carried out by 
estimating the trivariate Tobit and multivariate sample selection systems, which accommodate 
reported zero expenditures in the samples. The Tobit system is a multivariate extension to the 
univariate Tobit model, and the sample selection system is a multivariate extension to the 
bivariate sample selection model (Heckman 1979). Unlike the Tobit system in which the same 
set of variables and parameters that determine the probability of zero and positive outcomes also 
determine levels of each dependent variable, the sample selection system has the advantage that 
separate sets of parameters and variables are used to explain the two different stochastic 
processes. The sample selection system is found to perform better than the Tobit system in fitting 
the data. 
Joint statistical significance of error correlations among equations is found, which 
justifies estimation of the sample selection systems versus the bivariate sample selection model 
and the independent (two-part) model. Marginal effects of explanatory variables on probabilities 
and conditional levels of some variables show opposite signs and different levels of significance, 
which highlight the importance of using the sample selection model rather than the Tobit system. 
In addition, the hypothesis of equal parameters across household types is rejected, which justifies 
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segmentation of the sample by household types in the analysis. The differentiated marginal 
effects of most variables on FAFH expenditures further justify the analysis by household types.  
The empirical results also indicate that the effects of demographic and socioeconomic 
factors on FAFH consumption vary by type of meal and by type of facility. 
5.1 FAFH by Type of Meal 
Among single-person households, men with higher income and who work longer hours 
consume more FAFH. Although single parents are more likely to dine out, they spend less at all 
meal occasions. Younger single persons consume more breakfast, but less lunch and dinner away 
from home. Race, education and SNAP participation only affect lunch and dinner away from 
home. Overall, white people consume more lunch and dinner away from home than black people 
and people with higher education are more likely to have lunch and dinner outside, but the 
effects of education on amounts spent are ambiguous.  
For married couples without children, income, education and work hours of the 
household manager affect all meals away from home positively. White and other households are 
more likely to dine out than those with black household managers. Homeowners are more likely 
to dine out as well, but they tend to spend less, especially on breakfast. An additional member in 
the household increases the probability of consuming FAFH, but decreases the amount spent per 
person. Age and spouses’ work hours do not affect lunch away from home significantly. SNAP 
participation has no impact at all for this sample. Spouses’ work hours do have some impacts on 
FAFH expenditure for all samples, but husbands’ work hours determine the households’ FAFH 
expenditure to a greater extent. 
For married couples with children, income has larger effects than the other household 
types. Overall, education has a positive but small effect on FAFH. Different from the results for 
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married couples without children, age of the household manager only affects lunch away from 
home, while work hours do not affect dinner. SNAP participation plays a negative and 
significant role in lunch and dinner away from home. An additional household member decreases 
the expenditure levels, but does not affect probabilities significantly. White households only 
spend more on lunch and away from home than black households.  
5.2 FAFH by Type of Facility 
For single-person households, income has a positive effect on consumption at both full-
service and fast-food restaurants. Age does not affect consumption at full-service restaurants 
significantly, while education has no impacts on fast food. SNAP participation, gender, single 
parent, and work hours affect FAFH at all facilities. Homeowners are more likely to spend at 
full-service restaurants. Although they go to fast-food restaurants as often as those who do not 
own a home, they tend to spend less at these facilities.  
For married couples without children, age affects expenditure levels at full-service 
restaurants positively but expenditure levels at fast-food restaurants negatively. An additional 
adult increases the probability of spending at full-service restaurants and other facilities, but it 
does not affect the probability of patronizing fast-food restaurants. Spouses’ work hours have no 
impacts on consumption at full-service restaurants, while race and post-high school education do 
not affect fast food consumption. Food stamps are not significant at any facility for this sample. 
For married couples with children, income and work hours of both household managers 
and spouses play positive roles in determining FAFH expenditure at full-service restaurants. An 
additional child decreases both probabilities and expenditure levels at full-service and fast-food 
restaurants, while an additional adult only decreases the expenditure levels. White married-
couple households are more likely to go to full-service restaurants, but they do not spend 
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substantially more than their black counterparts conditional on consumption. Education barely 
affects fast food consumption, and food stamps have no impact on consumption at full-service 
restaurants. Lastly, homeowners are more likely to dine out. 
The differential results of these factors have important marketing and policy implications. 
First, the results imply that SNAP seems to have some effects on promoting nutritious foods. 
However, the effectiveness is still limited especially for married couples without children, since 
there are few restrictions on type of food that recipients can buy with food stamps. But, even if 
food stamp benefits are restricted to healthier food, they still frees up resources to spend on 
unhealthy food. Therefore, more efforts should be made on nutrition education along with the 
SNAP. Second, work can also take time from obtaining nutrition knowledge. Therefore, 
government agencies should try to make nutrition information easier to reach, especially for 
working people. 
Results from this study can also shed light on the changing lifestyles and diet preference 
in the population, which can change food industry consequently. For example, the rising 
proportion of elderly (age > 65) in the population may benefit full-service restaurants rather than 
fast-food restaurants, since age overall has positive impacts on consumption at full-service 
restaurants and negative impacts on participation at fast-food restaurants. Meanwhile, the 
increasing trends of Hispanic and Asian immigrants may benefit full-service restaurants as well.  
In addition, the food service industry might consider marketing and promotional 
campaigns targeting households that consume less FAFH currently, such as single women, 
married couples with children, and so on. Fast-food restaurants can also introduce healthier 
(albeit more expensive) menus to attract health-conscious customers. Finally, in order to compete 
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with the food service sector, retail stores can sell fully-cooked or ready-to-cook food items, 
which can save meal-preparation time among the working population. 
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Figure 1. Food Expenditures by Families and Individuals 
Source: U.S. Department of Agriculture, Economic Research Service (USDA-ERS, 2010a)
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Figure 2. FAFH Sales by Type of Facilities, 1987–2009 ($ Million)  
Source: U.S. Department of Agriculture, Economic Research Service (USDA-ERS, 2010b). Other types of outlet include hotels and 
motels, schools and colleges, stores, bars and vending machines, recreational places and others, such as military outlets. 
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Table 1. Sample Statistics of Household per Capita FAFH Expenditures by Type of Meal 
(Biweekly) 
 
% Full Sample 
 
Consuming Sample 
Expenditure Consuming Mean ($) SD ($) 
 
Mean ($) SD ($) 
Full sample (n = 11,674) 
     Breakfast  42.56 4.59 12.21 
 
10.79 16.84 
     Lunch  67.17 14.43 22.83 
 
21.48 24.99 
     Dinner  62.62 20.80 36.99 
 
33.22 42.11 
Single-person households (n = 4,592) 
     Breakfast  35.17 5.60 16.50 
 
15.91 24.71 
     Lunch  58.89 16.73 28.66 
 
28.40 32.60 
     Dinner  53.46 23.12 46.85 
 
43.24 56.88 
Husband-and-wife households (without children) (n = 3,950) 
     Breakfast  44.86 4.66 9.62 
 
10.38 12.12 
     Lunch  68.23 14.05 20.46 
 
20.59 21.88 
     Dinner  65.49 22.72 33.74 
 
34.69 36.37 
Husband-and-wife households (with children) (n = 3,132) 
     Breakfast  50.48 3.04 6.02 
 
6.02 7.33 
     Lunch  78.00 11.54 13.95 
 
14.79 14.19 
     Dinner  72.45 15.00 20.07 
 
20.70 20.93 
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Table 2. Sample Statistics of Household per Capita FAFH Expenditures by Facility 
(Biweekly) 
 
% Full Sample 
 
Consuming Sample 
Expenditure Consuming Mean ($) SD ($) 
 
Mean ($) SD ($) 
Full sample (n = 11,674) 
     Full-service rest. 57.86 23.59 46.61 
 
40.77 55.26 
     Fast-food rest. 71.97 17.07 25.60 
 
23.71 27.44 
     Other 32.71 2.54 9.49 
 
7.77 15.33 
Single-person households (n = 4,592) 
     Full-service rest. 47.50 26.38 59.83 
 
55.55 76.92 
     Fast-food rest. 64.50 20.00 33.43 
 
31.01 37.30 
     Other 26.09 3.17 12.80 
 
12.16 22.78 
Husband-and-wife households (without children) (n = 3,950) 
     Full-service rest. 65.54 27.40 42.20 
 
41.81 45.99 
     Fast-food rest. 72.56 15.52 20.53 
 
21.39 21.33 
     Other 27.85 1.50 4.88 
 
5.40 8.03 
Husband-and-wife households (with children) (n = 3,132) 
     Full-service rest. 63.35 14.68 22.24 
 
23.17 24.17 
     Fast-food rest. 82.18 14.70 15.85 
 
17.89 15.76 
     Other 48.56 2.92 7.99 
 
6.02 10.62 
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Table 3. Definitions and Sample Statistics of Explanatory Variables 
  
Full Sample  
Single-person 
Households  
 
Husband-and-wife 
Households 
without Children 
 
Husband-and-wife 
Households with 
Children 
Variable Definitions Mean SD  Mean SD   Mean SD   Mean SD 
Continuous explanatory variables            
 Household characteristics            
 Age < 18 Number of children age < 18 0.63 1.06        1.93 0.98 
 Age 18–64 Number of adults age 18–64 1.45 1.00     1.62 1.14  2.25 0.62 
 Age > 64 Number of adults age > 64 0.34 0.65     0.66 0.89  0.05 0.27 
 Income After-tax income per capita in past 12 
months (imputed mean, unit = $1,000) 
31.11 31.53  35.37 38.79  36.19 31.06  23.55 20.07 
 Household managers’ characteristicsa 
 Age  Age in years 51.11 16.89  51.14 19.23  58.64 14.60  41.56 9.49 
 Working 
 hours 
Hours usually worked per week by the 
household manager 
30.59 21.39  26.16 21.49  27.08 22.38  41.52 15.27 
 Spouses’ characteristics (wife for married household)            
 Working 
 hours 
Hours usually worked per week by the 
spouse 
      21.63 20.65  25.54 19.35 
Dummy variables (1 = yes; no = 0)            
 Household characteristics            
 Homeowner  Owns a home 0.70   0.52   0.86   0.78  
 SNAP Any members received food stamps 
during past year 
0.06   0.09   0.02   0.06  
 Urban Resides in an urban area 0.94   0.95   0.93   0.95  
 Northeast Resides in the Northeast 0.19   0.19   0.20   0.17  
 Midwest Resides in the Midwest 0.26   0.27   0.24   0.25  
 South Resides in the South 0.35   0.35   0.35   0.34  
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Table 3. Continued 
  
Full Sample  
Single-person 
Households  
 
Husband-and-wife 
Households 
without Children 
 
Husband-and-wife 
Households with 
Children 
Variable Definitions Mean SD  Mean SD   Mean SD   Mean SD 
 West Resides in the West (reference) 0.20   0.19   0.21   0.24  
 Spring 
Diary (survey) date occurred during 
spring 
0.27   0.27   0.26   0.26  
 Summer Diary date during summer 0.24   0.23   0.24   0.24  
 Fall  Diary date during fall 0.25   0.26   0.24   0.25  
 Winter Diary date during winter (ref.) 0.24   0.24   0.26   0.25  
 Household managers’ characteristicsa  
 White Race is White 0.85   0.81   0.88   0.85  
 Black Race is Black (ref.) 0.09   0.14   0.07   0.08  
 Other race Race is of other race  0.06   0.05   0.05   0.07  
 Male Gender is male    0.40        
 < High     
 school 
Has less than high school 0.12   0.13   0.11   0.12  
 High school High school graduate (ref.) 0.27   0.27   0.28   0.25  
 College Has a bachelor degree or some college 0.48   0.50   0.46   0.49  
 Graduate Has a graduate degree  0.13   0.10   0.15   0.14  
 Single 
 parent 
Household with single parent 
0.06   0.16        
 Year 2009 Data from year 2009 0.51   0.51   0.51   0.50  
Sample size 11674   4592   3950   3132  
a
 Household manager is defined as the husband for a married household, and as the reference person for a single-person household. 
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Table 4. Vuong’s Nonnested Test of Sample Selection System against Tobit System 
 
Log-likelihood . 
Sample 
Sample Selection 
System 
Tobit 
System 
Vuong’s Test 
Statistic 
By type of meal  
   
    Single-person households –36364.446 –38797.265 9.73 
    Husband-and-wife households  
    (without children) 
–34807.149 –36209.080 9.10 
    Husband-and-wife households 
    (with children) 
–26979.650 –28171.237 8.99 
By type of facility 
   
    Single-person households –35212.548 –37609.026 11.37 
    Husband-and-wife households 
    (without children) 
–32728.328 –34259.799 12.43 
    Husband-and-wife households 
    (with children) 
–27098.727 –28484.785 5.15 
Note: Vuong’s test statistic is distributed as standard normal. All tests are significant at 1% level 
of significance.  
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Table 5. Wald, LR, and LM Tests for Sample Selection System Against Nested 
Specifications 
 
Ho: Independent Model 
 
Ho: Pairwise Selection System 
Test Statistic By Type of Meal By Facility 
 
By Type of Meal By Facility 
Single-person households 
    
    Wald 2590.915 942.539 
 
2516.080 880.630 
    LR 1915.021 652.841 
 
1819.753 546.606 
    LM 4513.251 1164.211 
 
4584.567 850.579 
Husband-and-wife households (without children) 
   
    Wald 1925.068 2578.290 
 
1874.421 2326.065 
    LR 1506.618 1128.475 
 
1307.101 865.030 
    LM 1215.162 3948.411 
 
905.643 3949.671 
Husband-and-wife households (with children) 
   
    Wald 2665.867 2271.417 
 
1566.725 959.588 
    LR 1358.877 801.641 
 
1080.638 528.862 
    LM 1079.091 3125.133 
 
668.997 3131.432 
Note: Null hypothesis for the independent model is ρij = 0 for all i ≠ j with 15 df. Null hypothesis 
for pairwise selection system is ρij = 0 for all i ≠ j except those between each selection equation 
and its corresponding level equation (viz., except ρ41, ρ52, and ρ63), with 12 df. All tests are 
significant at 1% level of significance.  
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Table 6. ML Estimation of Sample Selection System by Type of Meal: Single-person 
Households 
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
 
Continuous Explanatory Variables 
Constant  –0.639*** 0.058 0.118 
 
1.618*** 2.223*** 2.446*** 
 
(0.153) (0.139) (0.156) 
 
(0.242) (0.170) (0.175) 
Age / 10 –0.010 –0.051*** –0.087*** 
 
0.055*** –0.026* –0.017 
 
(0.013) (0.012) (0.013) 
 
(0.018) (0.013) (0.016) 
Income / 10 0.024*** 0.034*** 0.039*** 
 
0.034*** 0.053*** 0.056*** 
 
(0.006) (0.006) (0.006) 
 
(0.008) (0.006) (0.006) 
Hour / 10 0.047*** 0.039*** 0.026** 
    
 
(0.011) (0.010) (0.011) 
    
 
Binary Explanatory Variables 
Northeast 0.040 0.001 –0.034 
 
0.040 0.028 0.207*** 
 
(0.062) (0.058) (0.062) 
 
(0.081) (0.065) (0.067) 
Midwest –0.008 –0.017 –0.010 
 
–0.182** –0.085 0.003 
 
(0.056) (0.052) (0.058) 
 
(0.077) (0.060) (0.062) 
South –0.042 0.039 –0.026 
 
–0.125 0.081 0.105* 
 
(0.054) (0.051) (0.056) 
 
(0.077) (0.059) (0.059) 
Spring 0.058 0.134*** 0.057 
 
–0.046 0.027 0.041 
 
(0.052) (0.049) (0.054) 
 
(0.075) (0.057) (0.061) 
Summer 0.082 –0.001 –0.083 
 
0.043 0.043 0.092 
 
(0.055) (0.051) (0.056) 
 
(0.079) (0.059) (0.062) 
Fall 0.086 0.003 0.008 
 
–0.023 –0.006 –0.019 
 
(0.053) (0.049) (0.054) 
 
(0.075) (0.058) (0.059) 
White 0.040 0.174*** 0.113** 
 
0.089 0.123* 0.239*** 
 
(0.057) (0.052) (0.057) 
 
(0.078) (0.064) (0.066) 
Other race –0.115 0.195** 0.024 
 
–0.181 0.104 0.204* 
 
(0.104) (0.097) (0.106) 
 
(0.153) (0.113) (0.107) 
< High school –0.052 –0.172*** –0.136** 
 
–0.019 0.170** 0.131 
 
(0.070) (0.060) (0.063) 
 
(0.098) (0.077) (0.081) 
College  0.038 0.065 0.095** 
 
–0.008 0.117** 0.230*** 
 
(0.046) (0.042) (0.047) 
 
(0.066) (0.049) (0.053) 
Graduate 0.070 0.161** 0.120 
 
0.043 0.159** 0.199** 
 
(0.072) (0.069) (0.075) 
 
(0.096) (0.076) (0.079) 
Urban –0.026 –0.013 0.026 
 
–0.154 0.131 0.088 
 
(0.085) (0.075) (0.087) 
 
(0.133) (0.096) (0.103) 
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Table 6. Continued 
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
Homeowner  0.008 0.027 –0.003 
 
–0.028 0.037 0.033 
 
(0.043) (0.040) (0.044) 
 
(0.061) (0.047) (0.049) 
Male 0.089** –0.003 0.103** 
 
0.354*** 0.214*** 0.209*** 
 
(0.040) (0.038) (0.042) 
 
(0.057) (0.043) (0.045) 
SNAP 0.007 –0.026 –0.160** 
 
–0.177* –0.529*** –0.332*** 
 
(0.074) (0.068) (0.074) 
 
(0.106) (0.085) (0.089) 
Single parent 0.149*** 0.269*** 0.218*** 
 
–0.894*** –0.586*** –0.649*** 
 
(0.058) (0.056) (0.062) 
 
(0.082) (0.062) (0.066) 
Year 2009 –0.004 –0.029 0.019 
 
0.013 0.008 –0.055 
 
(0.037) (0.035) (0.038) 
 
(0.053) (0.040) (0.042) 
Error std. dev. (σ) 
    
1.083*** 1.029*** 1.020*** 
     
(0.032) (0.022) (0.019) 
Error corr. (ρij)        
Lunch (selection) 0.633*** 
      
 
(0.020) 
      
Dinner (selection) 0.449*** 0.528*** 
     
 
(0.020) (0.022) 
     
Breakfast (level) 0.258*** 0.122*** 0.207*** 
    
 
(0.097) (0.046) (0.043) 
    
Lunch (level) 0.220*** 0.262*** 0.240*** 
 
0.388*** 
  
 
(0.031) (0.075) (0.024) 
 
(0.024) 
  
Dinner (level) 0.118*** 0.075** 0.155 
 
0.304*** 0.350*** 
 
 
(0.035) (0.032) (0.100) 
 
(0.026) (0.024) 
 
Log likelihood –36364.446 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 7. ML Estimation of Sample Selection System by Type of Meal: Husband-and-wife 
Households (without Children) 
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
 
Continuous Explanatory Variables 
Constant  –0.793*** –0.132 –0.241 
 
2.489*** 2.761*** 2.851*** 
 
(0.196) (0.198) (0.213) 
 
(0.290) (0.207) (0.212) 
Age / 10 –0.031 –0.032 –0.045* 
 
0.042 –0.009 0.008 
 
(0.022) (0.022) (0.024) 
 
(0.030) (0.023) (0.022) 
Income / 10 0.029*** 0.049*** 0.050*** 
 
0.049*** 0.046*** 0.061*** 
 
(0.007) (0.008) (0.008) 
 
(0.010) (0.007) (0.007) 
Age 18–64 0.060* 0.111*** 0.077** 
 
–0.274*** –0.223*** –0.200*** 
 
(0.032) (0.035) (0.036) 
 
(0.039) (0.033) (0.035) 
Age > 64 0.097** 0.157*** 0.062 
 
–0.297*** –0.305*** –0.317*** 
 
(0.049) (0.050) (0.052) 
 
(0.061) (0.051) (0.051) 
Hour / 10 0.034*** 0.031*** 0.037*** 
    
 
(0.011) (0.011) (0.013)  
    
SP hour / 10 0.023** 0.015 0.025** 
    
 
(0.011) (0.011) (0.012) 
    
 
Binary Explanatory Variables 
Northeast –0.001 –0.156** –0.028 
 
0.008 0.073 0.172*** 
 
(0.060) (0.061) (0.065) 
 
(0.081) (0.065) (0.063) 
Midwest –0.044 –0.131** 0.019 
 
–0.149* 0.023 –0.001 
 
(0.058) (0.059) (0.063) 
 
(0.081) (0.062) (0.060) 
South –0.022 –0.054 0.083 
 
–0.118 0.091 0.028 
 
(0.053) (0.055) (0.059) 
 
(0.075) (0.056) (0.057) 
Spring 0.108** 0.071 0.105* 
 
–0.063 –0.044 –0.074 
 
(0.053) (0.054) (0.058) 
 
(0.074) (0.058) (0.058) 
Summer 0.088 0.092* 0.104* 
 
–0.020 0.007 –0.100* 
 
(0.054) (0.055) (0.060) 
 
(0.077) (0.058) (0.058) 
Fall 0.083 0.116** 0.083 
 
–0.075 –0.071 –0.076 
 
(0.054) (0.054) (0.059) 
 
(0.076) (0.058) (0.058) 
White 0.133* 0.256*** 0.221*** 
 
–0.187 –0.088 0.140 
 
(0.080) (0.077) (0.083) 
 
(0.129) (0.093) (0.095) 
Other race 0.218* 0.238** 0.323*** 
 
–0.125 0.021 0.308** 
 
(0.115) (0.112) (0.120) 
 
(0.168) (0.125) (0.125) 
< High school –0.117* –0.281*** –0.292*** 
 
–0.035 0.046 –0.063 
 
(0.071) (0.067) (0.074) 
 
(0.105) (0.083) (0.089) 
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Table 7. Continued 
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
College  0.030 0.007 0.012 
 
–0.129* 0.079 0.178*** 
 
(0.046) (0.048) (0.052) 
 
(0.066) (0.050) (0.050) 
Graduate –0.060 –0.032 –0.073 
 
–0.127 0.220*** 0.227*** 
 
(0.063) (0.064) (0.072) 
 
(0.088) (0.068) (0.063) 
Urban 0.054 –0.062 –0.017 
 
–0.049 0.098 0.126 
 
(0.073) (0.077) (0.082) 
 
(0.104) (0.077) (0.081) 
Homeowner  0.219*** 0.149** 0.136** 
 
–0.179** –0.043 0.011 
 
(0.061) (0.059) (0.068) 
 
(0.089) (0.068) (0.069) 
SNAP –0.084 –0.024 –0.140 
 
0.193 0.010 –0.019 
 
(0.160) (0.154) (0.172) 
 
(0.241) (0.186) (0.184) 
Year 2009 0.070* –0.060 0.048 
 
0.027 0.051 –0.007 
 
(0.038) (0.039) (0.042) 
 
(0.053) (0.041) (0.041) 
Error std. dev. (σ) 
    
1.095*** 1.038*** 0.990*** 
     
(0.024) (0.019) (0.018) 
Error corr. (ρij)        
Lunch (selection) 0.621*** 
      
 
(0.022) 
      
Dinner (selection) 0.488*** 0.558*** 
     
 
(0.021) (0.023) 
     
Breakfast (level) 0.071 0.139*** 0.163*** 
    
 
(0.096) (0.048) (0.048) 
    
Lunch (level) 0.189*** 0.207** 0.187*** 
 
0.288*** 
  
 
(0.032) (0.085) (0.027) 
 
(0.026) 
  
Dinner (level) 0.096*** 0.110*** 0.178* 
 
0.255*** 0.278*** 
 
 
(0.034) (0.035) (0.106) 
 
(0.026) (0.020) 
 
Log likelihood –34807.149 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 8. ML Estimation of Sample Selection System by Type of Meal: Husband-and-wife 
Households (with Children)  
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
 
Continuous Explanatory Variables 
Constant  –0.472** –0.036 0.088 
 
2.103*** 1.821*** 2.463*** 
 
(0.208) (0.237) (0.235) 
 
(0.306) (0.206) (0.221) 
Age / 10 0.017 0.013 0.010 
 
–0.029 0.058** 0.019 
 
(0.026) (0.029) (0.029) 
 
(0.035) (0.025) (0.027) 
Income / 10 0.031** 0.089*** 0.076*** 
 
0.064*** 0.073*** 0.091*** 
 
(0.013) (0.016) (0.016) 
 
(0.016) (0.013) (0.012) 
Age < 18 0.022 0.013 –0.037 
 
–0.248*** –0.165*** –0.199*** 
 
(0.023) (0.025) (0.026) 
 
(0.032) (0.021) (0.023) 
Age 18–64 –0.017 0.025 –0.049 
 
–0.163*** –0.137*** –0.157*** 
 
(0.036) (0.040) (0.039) 
 
(0.048) (0.032) (0.035) 
Age > 64 –0.056 –0.005 –0.158 
 
–0.136 –0.165* –0.242*** 
 
(0.093) (0.095) (0.097) 
 
(0.120) (0.089) (0.090) 
Hour / 10 0.015 0.051*** 0.028* 
    
 
(0.015) (0.016) (0.017) 
    
SP hour / 10 0.028** 0.042*** 0.013 
    
 
(0.011) (0.013) (0.013) 
    
 
Binary Explanatory Variables 
Northeast 0.082 –0.061 –0.104 
 
–0.046 –0.016 0.090 
 
(0.068) (0.077) (0.077) 
 
(0.093) (0.069) (0.069) 
Midwest –0.019 0.005 0.020 
 
–0.305*** –0.089 –0.094 
 
(0.061) (0.068) (0.071) 
 
(0.084) (0.060) (0.060) 
South 0.108* 0.149** 0.066 
 
–0.063 0.110* 0.086 
 
(0.058) (0.067) (0.067) 
 
(0.081) (0.057) (0.059) 
Spring –0.037 –0.026 –0.070 
 
0.069 –0.065 0.047 
 
(0.059) (0.069) (0.068) 
 
(0.081) (0.058) (0.060) 
Summer –0.001 –0.177** –0.040 
 
–0.094 –0.099* 0.024 
 
(0.061) (0.069) (0.070) 
 
(0.080) (0.059) (0.061) 
Fall –0.026 –0.036 –0.096 
 
–0.005 –0.089 –0.088 
 
(0.059) (0.070) (0.066) 
 
(0.082) (0.058) (0.058) 
White 0.077 0.074 0.112 
 
0.039 0.313*** 0.211** 
 
(0.084) (0.098) (0.094) 
 
(0.113) (0.079) (0.085) 
Other race –0.167 –0.044 –0.143 
 
–0.228 0.402*** 0.278** 
 
(0.116) (0.127) (0.134) 
 
(0.164) (0.110) (0.116) 
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Table 8. Continued 
 
Selection Equation 
 
Level Equation 
Variable Breakfast Lunch Dinner 
 
Breakfast Lunch Dinner 
< High school –0.128 –0.120 –0.179** 
 
0.214** –0.011 –0.161* 
 
(0.078) (0.079) (0.085) 
 
(0.109) (0.076) (0.083) 
College  0.034 0.092 0.106* 
 
0.010 0.123** 0.149*** 
 
(0.054) (0.060) (0.060) 
 
(0.074) (0.052) (0.055) 
Graduate –0.016 0.138 0.115 
 
–0.080 0.112 0.199*** 
 
(0.077) (0.091) (0.092) 
 
(0.103) (0.078) (0.074) 
Urban –0.051 –0.051 0.015 
 
0.023 0.206** –0.030 
 
(0.100) (0.110) (0.108) 
 
(0.116) (0.101) (0.117) 
Homeowner  0.145** 0.170*** 0.214*** 
 
–0.010 0.191*** 0.139** 
 
(0.057) (0.061) (0.065) 
 
(0.078) (0.055) (0.061) 
SNAP –0.020 –0.124 –0.248** 
 
–0.041 –0.377*** –0.121 
 
(0.097) (0.104) (0.107) 
 
(0.143) (0.100) (0.130) 
Year 2009 –0.004 –0.024 –0.063 
 
–0.064 0.056 0.032 
 
(0.042) (0.047) (0.048) 
 
(0.057) (0.041) (0.044) 
Error std. dev. (σ) 
    
1.120*** 1.007*** 0.992*** 
     
(0.023) (0.015) (0.023) 
Error corr. (ρij)        
Lunch (selection) 0.658*** 
      
 
(0.027) 
      
Dinner (selection) 0.474*** 0.524*** 
     
 
(0.024) (0.032) 
     
Breakfast (level) –0.012 0.251*** 0.027 
    
 
(0.113) (0.057) (0.053) 
    
Lunch (level) 0.165*** –0.241*** 0.181*** 
 
0.226*** 
  
 
(0.026) (0.074) (0.028) 
 
(0.028) 
  
Dinner (level) 0.175*** 0.075* 0.276*** 
 
0.222*** 0.247*** 
 
 
(0.037) (0.043) (0.104) 
 
(0.030) (0.023) 
 
Log likelihood –26979.650 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 9. ML Estimation of Sample Selection System by Type of Facility: Single-person 
Households 
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
 
Continuous Explanatory Variables 
Constant  –0.496*** 0.503*** –0.807*** 
 
2.919*** 2.633*** 1.710*** 
 
(0.154) (0.161) (0.171) 
 
(0.209) (0.161) (0.406) 
Age / 10 –0.017 –0.100*** –0.101*** 
 
0.021 –0.002 –0.044 
 
(0.013) (0.013) (0.015) 
 
(0.016) (0.015) (0.038) 
Income / 10 0.054*** 0.029*** 0.003 
 
0.015** 0.013** 0.018 
 
(0.006) (0.006) (0.007) 
 
(0.007) (0.006) (0.015) 
Hour / 10 0.034*** 0.071*** 0.079*** 
    
 
(0.011) (0.011) (0.013) 
    
 
Binary Explanatory Variables 
Northeast –0.031 –0.054 0.133* 
 
0.116 0.119* –0.121 
 
(0.062) (0.065) (0.068) 
 
(0.075) (0.064) (0.136) 
Midwest –0.062 –0.072 0.228*** 
 
–0.139** 0.048 –0.200 
 
(0.056) (0.060) (0.061) 
 
(0.070) (0.059) (0.131) 
South –0.073 –0.028 0.083 
 
0.083 0.074 –0.354*** 
 
(0.055) (0.059) (0.060) 
 
(0.070) (0.057) (0.126) 
Spring 0.050 0.049 0.086 
 
–0.031 0.066 –0.086 
 
(0.053) (0.055) (0.057) 
 
(0.069) (0.058) (0.115) 
Summer –0.031 0.053 0.007 
 
–0.020 0.072 –0.001 
 
(0.054) (0.057) (0.060) 
 
(0.071) (0.059) (0.121) 
Fall –0.006 0.034 0.080 
 
–0.120* –0.011 0.044 
 
(0.053) (0.056) (0.058) 
 
(0.069) (0.057) (0.117) 
White 0.281*** 0.107* 0.072 
 
0.160** –0.075 0.125 
 
(0.057) (0.056) (0.063) 
 
(0.081) (0.060) (0.125) 
Other race 0.222** 0.146 0.233** 
 
0.057 –0.058 0.077 
 
(0.107) (0.106) (0.107) 
 
(0.139) (0.113) (0.203) 
< High school –0.152** –0.096 –0.019 
 
0.159* 0.083 0.065 
 
(0.069) (0.065) (0.077) 
 
(0.093) (0.071) (0.168) 
College  0.136*** 0.059 0.100* 
 
0.031 –0.020 –0.113 
 
(0.045) (0.047) (0.051) 
 
(0.062) (0.050) (0.103) 
Graduate 0.306*** 0.098 0.195*** 
 
0.062 0.016 –0.253 
 
(0.072) (0.082) (0.074) 
 
(0.089) (0.076) (0.156) 
Urban –0.097 0.016 0.148 
 
0.095 0.105 –0.177 
 
(0.087) (0.091) (0.097) 
 
(0.106) (0.094) (0.196) 
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Table 9. Continued 
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
Homeowner  0.148*** 0.010 –0.032 
 
–0.075 –0.108** –0.056 
 
(0.042) (0.045) (0.047) 
 
(0.057) (0.047) (0.096) 
Male 0.057 –0.007 –0.051 
 
0.163*** 0.301*** 0.279*** 
 
(0.040) (0.043) (0.044) 
 
(0.051) (0.043) (0.087) 
SNAP –0.260*** 0.065 –0.056 
 
–0.313*** –0.358*** –0.577*** 
 
(0.079) (0.074) (0.085) 
 
(0.110) (0.078) (0.181) 
Single parent 0.121** 0.207*** 0.327*** 
 
–0.954*** –0.494*** –0.693*** 
 
(0.059) (0.064) (0.060) 
 
(0.073) (0.063) (0.128) 
Year 2009 –0.099*** –0.020 –0.099** 
 
0.045 0.026 0.115 
 
(0.037) (0.039) (0.040) 
 
(0.048) (0.040) (0.080) 
Error std. dev. (σ) 
    
1.086*** 1.059*** 1.343*** 
     
(0.025) (0.021) (0.059) 
Error corr. (ρij)        
Fast-food (selection) 0.488*** 
      
 
(0.025) 
      
Other (selection) 0.303*** 0.491*** 
     
 
(0.024) (0.030) 
     
Full-serv. (level) 0.198* 0.057 0.018 
    
 
(0.106) (0.042) (0.036) 
    
Fast-food (level) 0.084*** 0.225** 0.006 
 
0.251*** 
  
 
(0.025) (0.088) (0.023) 
 
(0.023) 
  
Other (level) 0.025 0.034 0.241 
 
0.052 0.115*** 
 
 
(0.059) (0.070) (0.159) 
 
(0.039) (0.033) 
 
Log likelihood –35212.548 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
 72 
Table 10. ML Estimation of Sample Selection System by Type of Facility: Husband-and-
wife Households (without Children)  
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
 
Continuous Explanatory Variables 
Constant  –0.555*** 0.132 –1.110*** 
 
3.401*** 3.586*** 0.554 
 
(0.199) (0.231) (0.181) 
 
(0.212) (0.201) (0.448) 
Age / 10 –0.016 –0.019 –0.047** 
 
0.035 –0.115*** –0.009 
 
(0.022) (0.027) (0.020) 
 
(0.023) (0.021) (0.044) 
Income / 10 0.049*** 0.026*** 0.008 
 
0.025*** 0.001 0.019 
 
(0.008) (0.010) (0.007) 
 
(0.007) (0.007) (0.015) 
Age 18–64 0.066** 0.049 0.149*** 
 
–0.305*** –0.095*** –0.116* 
 
(0.033) (0.040) (0.028) 
 
(0.031) (0.033) (0.060) 
Age > 64 0.157*** 0.028 0.093** 
 
–0.367*** –0.221*** –0.410*** 
 
(0.049) (0.061) (0.045) 
 
(0.052) (0.047) (0.099) 
Hour / 10 0.033*** 0.031** 0.034*** 
    
 
(0.012) (0.014) (0.011) 
    
SP hour / 10 0.007 0.028** 0.042*** 
    
 
(0.011) (0.014) (0.011) 
    
 
Binary Explanatory Variables 
Northeast –0.073 –0.106 0.036 
 
0.124* 0.120* 0.014 
 
(0.063) (0.076) (0.058) 
 
(0.065) (0.063) (0.133) 
Midwest –0.098 –0.048 0.120** 
 
–0.041 0.046 0.058 
 
(0.060) (0.075) (0.056) 
 
(0.063) (0.059) (0.129) 
South –0.010 –0.009 0.069 
 
0.012 0.029 –0.048 
 
(0.057) (0.069) (0.052) 
 
(0.059) (0.056) (0.120) 
Spring 0.063 0.059 0.000 
 
–0.024 –0.007 0.087 
 
(0.055) (0.066) (0.050) 
 
(0.058) (0.054) (0.116) 
Summer 0.041 0.046 0.023 
 
–0.028 0.106* –0.058 
 
(0.056) (0.068) (0.051) 
 
(0.058) (0.057) (0.118) 
Fall 0.056 0.069 0.052 
 
–0.025 0.040 –0.055 
 
(0.057) (0.068) (0.051) 
 
(0.060) (0.056) (0.114) 
White 0.321*** 0.083 0.183** 
 
0.098 –0.003 0.001 
 
(0.080) (0.084) (0.083) 
 
(0.096) (0.087) (0.211) 
Other race 0.354*** 0.095 0.187* 
 
0.311** 0.069 0.228 
 
(0.118) (0.135) (0.113) 
 
(0.131) (0.121) (0.271) 
< High school –0.297*** –0.237*** –0.143** 
 
–0.094 0.101 0.002 
 
(0.067) (0.073) (0.073) 
 
(0.086) (0.085) (0.183) 
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Table 10. Continued 
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
College  0.096** 0.017 –0.007 
 
0.064 –0.014 –0.121 
 
(0.049) (0.060) (0.044) 
 
(0.052) (0.048) (0.100) 
Graduate 0.136** –0.023 0.081 
 
0.065 –0.020 –0.032 
 
(0.069) (0.085) (0.061) 
 
(0.065) (0.065) (0.133) 
Urban –0.002 0.025 –0.149** 
 
0.148* 0.021 0.208 
 
(0.075) (0.095) (0.070) 
 
(0.076) (0.080) (0.162) 
Homeowner  0.224*** 0.145** 0.046 
 
–0.027 –0.150** 0.000 
 
(0.061) (0.071) (0.058) 
 
(0.069) (0.064) (0.135) 
SNAP –0.245 0.204 0.250 
 
–0.314 –0.057 –0.122 
 
(0.160) (0.151) (0.174) 
 
(0.221) (0.142) (0.368) 
Year 2009 0.073* –0.028 –0.062* 
 
–0.037 0.031 0.129 
 
(0.040) (0.048) (0.036) 
 
(0.041) (0.039) (0.084) 
Error std. dev. (σ) 
    
1.011*** 1.024*** 1.333*** 
     
(0.015) (0.015) (0.051) 
Error corr. (ρij)        
Fast-food (selection) 0.729*** 
      
 
(0.020) 
      
Other (selection) 0.379*** 0.583*** 
     
 
(0.027) (0.035) 
     
Full-serv. (level) 0.062 0.080 0.052* 
    
 
(0.080) (0.049) (0.028) 
    
Fast-food (level) 0.153*** -0.034 0.060*** 
 
0.200*** 
  
 
(0.026) (0.088) (0.020) 
 
(0.023) 
  
Other (level) 0.086 0.096 0.254** 
 
0.129*** 0.151*** 
 
 
(0.073) (0.078) (0.108) 
 
(0.032) (0.035) 
 
Log likelihood –32728.328 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 11. ML Estimation of Sample Selection System by Type of Facility: Husband-and-
wife Households (with Children)  
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
 
Continuous Explanatory Variables 
Constant  –0.753*** 0.778*** –0.853*** 
 
2.762*** 2.664*** 1.750*** 
 
(0.218) (0.254) (0.212) 
 
(0.268) (0.185) (0.401) 
Age / 10 0.034 –0.050 0.107*** 
 
0.074** 0.015 0.032 
 
(0.028) (0.033) (0.026) 
 
(0.029) (0.024) (0.048) 
Income / 10 0.092*** 0.067*** 0.008 
 
0.107*** 0.069*** 0.072*** 
 
(0.015) (0.017) (0.012) 
 
(0.015) (0.012) (0.021) 
Age < 18 –0.048** –0.053* 0.058** 
 
–0.208*** –0.128*** –0.080* 
 
(0.024) (0.027) (0.024) 
 
(0.025) (0.021) (0.043) 
Age 18–64 –0.003 0.021 –0.002 
 
–0.248*** –0.121*** –0.191*** 
 
(0.037) (0.044) (0.037) 
 
(0.038) (0.032) (0.072) 
Age > 64 –0.103 0.114 –0.316*** 
 
–0.377*** –0.254*** 0.072 
 
(0.097) (0.102) (0.100) 
 
(0.087) (0.075) (0.206) 
Hour / 10 0.037** 0.058*** 0.018 
    
 
(0.016) (0.018) (0.014) 
    
SP hour / 10 0.030** 0.009 0.065*** 
    
 
(0.012) (0.015) (0.010) 
    
 
Binary Explanatory Variables 
Northeast –0.062 –0.312*** 0.042 
 
0.096 0.040 0.141 
 
(0.072) (0.087) (0.067)  
 
(0.078) (0.069) (0.128) 
Midwest –0.131** –0.089 0.241*** 
 
–0.012 –0.076 –0.028 
 
(0.066) (0.082) (0.062) 
 
(0.071) (0.058) (0.118) 
South 0.037 –0.062 0.178*** 
 
0.007 0.045 –0.035 
 
(0.063) (0.078) (0.057) 
 
(0.066) (0.055) (0.108) 
Spring 0.086 0.033 0.032 
 
–0.063 –0.055 –0.116 
 
(0.063) (0.078) (0.059) 
 
(0.067) (0.055) (0.107) 
Summer –0.062 –0.049 –0.204*** 
 
0.053 0.047 –0.473*** 
 
(0.063) (0.080) (0.060) 
 
(0.070) (0.058) (0.115) 
Fall 0.013 –0.059 0.010 
 
–0.162** –0.012 0.093 
 
(0.063) (0.077) (0.059) 
 
(0.068) (0.056) (0.108) 
White 0.316*** 0.037 0.077 
 
0.019 0.054 0.268* 
 
(0.087) (0.101) (0.092) 
 
(0.094) (0.077) (0.160) 
Other race 0.235** –0.213 –0.108 
 
0.202 0.089 0.458** 
 
(0.119) (0.141) (0.119) 
 
(0.128) (0.110) (0.221) 
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Table 11. Continued 
 
Selection Equation 
 
Level Equation 
Variable Full-serv. Fast-food Other 
 
Full-serv. Fast-food Other 
< High school 0.000 0.015 –0.103 
 
–0.035 –0.166** 0.071 
 
(0.078) (0.089) (0.084) 
 
(0.095) (0.066) (0.161) 
College  0.259*** 0.073 0.077 
 
0.006 0.033 –0.015 
 
(0.057) (0.069) (0.055) 
 
(0.068) (0.051) (0.098) 
Graduate 0.391*** 0.065 0.069 
 
0.026 –0.048 –0.478*** 
 
(0.087) (0.103) (0.076) 
 
(0.091) (0.076) (0.136) 
Urban –0.056 –0.082 –0.257** 
 
0.258** 0.167* 0.339* 
 
(0.108) (0.121) (0.103) 
 
(0.117) (0.086) (0.179) 
Homeowner  0.184*** 0.151** 0.076 
 
0.017 –0.033 –0.039 
 
(0.059) (0.072) (0.059) 
 
(0.071) (0.053) (0.112) 
SNAP –0.152 0.045 –0.157 
 
–0.235* –0.322*** –0.530** 
 
(0.103) (0.107) (0.116) 
 
(0.131) (0.086) (0.223) 
Year 2009 –0.043 –0.005 –0.078* 
 
0.045 0.034 0.059 
 
(0.045) (0.055) (0.042) 
 
(0.048) (0.040) (0.078) 
Error std. dev. (σ) 
    
1.030*** 0.983*** 1.633*** 
     
(0.017) (0.015) (0.072) 
Error corr. (ρij)        
Fast-food (selection) 0.524*** 
      
 
(0.033) 
      
Other (selection) 0.377*** 0.439*** 
     
 
(0.027) (0.039) 
     
Full-serv. (level) –0.059 –0.032 0.007 
    
 
(0.137) (0.061) (0.047) 
    
Fast-food (level) 0.190*** –0.230** 0.170*** 
 
0.245*** 
  
 
(0.025) (0.105) (0.024) 
 
(0.029) 
  
Other (level) –0.142*** 0.048 –0.681*** 
 
0.110*** 0.112*** 
 
 
(0.040) (0.060) (0.053) 
 
(0.030) (0.028) 
 
Log likelihood –27098.727 
      
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 12. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Sample Selection System for Single-person Households 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.354 0.680*** 0.222*** 
 
–1.762*** –0.601 –0.960*** 
 
–3.018*** –0.455 –1.619*** 
 
(0.501) (0.163) (0.083) 
 
(0.374) (0.434) (0.363) 
 
(0.385) (0.673) (0.594) 
Income / 10 0.869*** 0.420*** 0.265*** 
 
1.316*** 1.165*** 0.974*** 
 
1.483*** 1.866*** 1.445*** 
 
(0.216) (0.094) (0.042) 
 
(0.230) (0.115) (0.080) 
 
(0.219) (0.171) (0.104) 
Hour / 10 1.657*** 
   
1.503*** 
   
0.992** 
  
 
(0.367) 
   
(0.390) 
   
(0.428) 
  
 
Binary Explanatory Variables 
Northeast 1.467 0.509 0.421 
 
0.031 0.788 0.492 
 
–1.295 9.050*** 4.484** 
 
(2.263) (1.261) (0.598) 
 
(2.149) (1.840) (1.313) 
 
(2.342) (2.882) (1.891) 
Midwest  –0.297 –2.864** –1.104** 
 
–0.638 –2.362 –1.630 
 
–0.362 0.169 –0.060 
 
(2.040) (1.207) (0.562) 
 
(1.914) (1.692) (1.197) 
 
(2.177) (2.637) (1.760) 
South –1.560 –1.853 –0.932* 
 
1.429 2.162 1.732 
 
–0.978 4.611* 2.150 
 
(1.993) (1.191) (0.557) 
 
(1.879) (1.688) (1.188) 
 
(2.122) (2.550) (1.690) 
Spring 2.114 –0.903 0.003 
 
4.960*** 0.218 1.542 
 
2.139 1.541 1.763 
 
(1.909) (1.175) (0.545) 
 
(1.816) (1.597) (1.129) 
 
(2.040) (2.599) (1.694) 
Summer 3.029 0.441 0.644 
 
–0.041 1.241 0.749 
 
–3.142 4.297 1.058 
 
(2.021) (1.223) (0.572) 
 
(1.887) (1.685) (1.195) 
 
(2.113) (2.642) (1.736) 
Fall 3.170 –0.625 0.273 
 
0.104 –0.193 –0.089 
 
0.319 –0.838 –0.331 
 
(1.937) (1.163) (0.546) 
 
(1.817) (1.648) (1.163) 
 
(2.020) (2.545) (1.667) 
White 1.478 1.282 0.708 
 
6.480*** 2.832 3.577*** 
 
4.276** 9.840*** 7.283*** 
 
(2.091) (1.216) (0.570) 
 
(1.931) (1.790) (1.274) 
 
(2.146) (2.839) (1.860) 
Other race –4.231 –2.520 –1.602 
 
7.227** 2.212 3.409 
 
0.892 8.684* 5.207* 
 
(3.830) (2.374) (1.113) 
 
(3.581) (3.184) (2.254) 
 
(4.009) (4.641) (3.057) 
< High school –1.919 –0.141 –0.357 
 
–6.381*** 5.590*** 1.616 
 
–5.149** 6.159* 1.243 
 
(2.562) (1.515) (0.726) 
 
(2.214) (2.152) (1.530) 
 
(2.369) (3.442) (2.208) 
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Table 12. Continued 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
College 1.386 –0.235 0.134 
 
2.412 3.110** 2.593*** 
 
3.600** 9.520*** 6.819*** 
 
(1.697) (1.027) (0.481) 
 
(1.569) (1.389) (0.991) 
 
(1.765) (2.288) (1.511) 
Graduate 2.557 0.468 0.579 
 
5.979** 3.915* 4.099*** 
 
4.523 8.082** 6.411*** 
 
(2.631) (1.500) (0.713) 
 
(2.546) (2.149) (1.503) 
 
(2.826) (3.365) (2.177) 
Urban –0.958 –2.353 –1.020 
 
–0.487 3.821 2.205 
 
0.979 3.704 2.474 
 
(3.123) (2.079) (0.958) 
 
(2.797) (2.711) (1.918) 
 
(3.282) (4.398) (2.900) 
Homeowner 0.293 –0.472 –0.128 
 
0.985 0.955 0.865 
 
–0.094 1.438 0.760 
 
(1.590) (0.950) (0.438) 
 
(1.491) (1.337) (0.937) 
 
(1.645) (2.101) (1.379) 
Male 3.262** 5.334*** 2.486*** 
 
–0.117 6.178*** 3.755*** 
 
3.894** 8.589*** 6.426*** 
 
(1.481) (0.903) (0.428) 
 
(1.408) (1.232) (0.881) 
 
(1.575) (1.929) (1.297) 
SNAP 0.253 –2.828* –1.003 
 
–0.966 –15.118*** –9.546*** 
 
–6.034** –13.657*** –10.151*** 
 
(2.727) (1.659) (0.774) 
 
(2.507) (2.443) (1.725) 
 
(2.782) (3.781) (2.535) 
Single parent 5.490*** –14.613*** –4.519*** 
 
9.984*** –17.958*** –8.178*** 
 
8.243*** –28.831*** –12.539*** 
 
(2.127) (1.446) (0.634) 
 
(2.078) (1.813) (1.262) 
 
(2.348) (2.960) (1.909) 
Year 2009 –0.155 0.216 0.055 
 
–1.062 0.334 –0.097 
 
0.716 –2.450 –1.059 
 
(1.369) (0.823) (0.384) 
 
(1.289) (1.130) (0.803) 
 
(1.447) (1.795) (1.186) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 13. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Sample Selection System for Husband-and-wife Household (without Children) 
 
Breakfast  
 
Lunch   
 
Dinner   
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –1.222 0.387* 0.092 
 
–0.992 –0.147 –0.332 
 
–1.433** 0.373 –0.186 
 
(0.868) (0.203) (0.137) 
 
(0.625) (0.525) (0.450) 
 
(0.668) (0.703) (0.619) 
Income / 10 1.109*** 0.451*** 0.290*** 
 
1.828*** 0.774*** 0.834*** 
 
1.869*** 1.639*** 1.518*** 
 
(0.280) (0.078) (0.039) 
 
(0.327) (0.107) (0.081) 
 
(0.298) (0.151) (0.108) 
Age 18–64 2.301* –4.316*** –1.495*** 
 
4.027*** –6.934*** –3.295*** 
 
2.835** –9.615*** –4.906*** 
 
(1.218) (0.847) (0.445) 
 
(1.327) (1.303) (0.933) 
 
(1.354) (2.047) (1.489) 
Age > 64 3.722** –3.720*** –1.129*** 
 
5.371*** –7.573*** –3.704*** 
 
2.194 –12.261*** –7.028*** 
 
(1.840) (0.872) (0.426) 
 
(1.677) (1.356) (0.957) 
 
(1.824) (2.207) (1.549) 
Hour / 10 1.301*** 
   
1.114*** 
   
1.354*** 
  
 
(0.433) 
   
(0.402) 
   
(0.474) 
  
SP hour / 10 0.870** 
   
0.510 
   
0.919** 
  
 
(0.426) 
   
(0.387) 
   
(0.434) 
  
 
Binary Explanatory Variables 
Northeast –0.043 0.093 0.037 
 
–5.367** 1.964 0.192 
 
–1.006 6.250*** 3.830** 
 
(2.338) (0.905) (0.485) 
 
(2.092) (1.415) (1.096) 
 
(2.288) (2.252) (1.732) 
Midwest  –1.684 –1.647* –0.932* 
 
–4.486** 0.793 –0.426 
 
0.656 –0.098 0.163 
 
(2.239) (0.917) (0.487) 
 
(2.010) (1.356) (1.046) 
 
(2.240) (2.140) (1.640) 
South –0.858 –1.307 –0.686 
 
–1.856 2.124* 1.065 
 
2.944 0.724 1.511 
 
(2.068) (0.849) (0.451) 
 
(1.887) (1.228) (0.957) 
 
(2.101) (2.013) (1.539) 
Spring 4.186** –0.767 0.123 
 
2.425 –1.127 –0.253 
 
3.719* –2.981 –0.697 
 
(2.061) (0.835) (0.443) 
 
(1.840) (1.259) (0.981) 
 
(2.051) (2.083) (1.572) 
Summer 3.398 –0.276 0.256 
 
3.144* –0.054 0.646 
 
3.669* –3.884* –1.319 
 
(2.078) (0.866) (0.457) 
 
(1.875) (1.265) (0.985) 
 
(2.115) (2.069) (1.574) 
Fall 3.218 –0.888 –0.040 
 
3.983** –1.825 –0.396 
 
2.951 –2.968 –0.957 
 
(2.075) (0.853) (0.452) 
 
(1.836) (1.259) (0.976) 
 
(2.104) (2.067) (1.576)  
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Table 13. Continued 
 
Breakfast  
 
Lunch   
 
Dinner   
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
White 5.151* –2.176 –0.404 
 
8.812*** –2.512 0.177 
 
7.851*** 4.313 5.622** 
 
(3.104) (1.443) (0.759) 
 
(2.650) (1.987) (1.586) 
 
(2.925) (3.331) (2.536) 
Other race 8.426* –1.532 0.253 
 
8.169** –0.074 1.723 
 
11.448*** 10.019** 10.693*** 
 
(4.449) (1.874) (0.998) 
 
(3.847) (2.671) (2.138) 
 
(4.255) (4.406) (3.381) 
< High school –4.512* –0.323 –0.652 
 
–9.671*** 1.649 –0.960 
 
–10.347*** –1.330 –4.497* 
 
(2.723) (1.175) (0.621) 
 
(2.279) (1.783) (1.381) 
 
(2.589) (3.055) (2.350) 
College 1.148 –1.461** –0.530 
 
0.228 1.718 1.237 
 
0.427 6.326*** 4.380*** 
 
(1.776) (0.743) (0.392) 
 
(1.633) (1.084) (0.842) 
 
(1.850) (1.777) (1.351) 
Graduate –2.313 –1.395 –0.889* 
 
–1.106 4.907*** 3.151*** 
 
–2.578 8.331*** 4.674*** 
 
(2.436) (0.986) (0.523) 
 
(2.214) (1.490) (1.147) 
 
(2.543) (2.269) (1.768) 
Urban 2.097 –0.584 –0.028 
 
–2.132 2.291 1.120 
 
–0.605 4.554 2.835 
 
(2.834) (1.166) (0.620) 
 
(2.640) (1.679) (1.305) 
 
(2.906) (2.858) (2.242) 
Homeowner 8.468*** –2.136** –0.015 
 
5.133** –1.272 0.235 
 
4.816** –0.043 1.650 
 
(2.360) (0.999) (0.546) 
 
(2.021) (1.478) (1.135) 
 
(2.403) (2.405) (1.878) 
SNAP –3.230 2.217 0.638 
 
–0.837 0.263 0.000 
 
–4.968 –0.230 –1.885 
 
(6.170) (2.693) (1.523) 
 
(5.294) (3.984) (3.213) 
 
(6.086) (6.370) (5.275) 
Year 2009 2.709* 0.261 0.422 
 
–2.044 1.256 0.424 
 
1.704 –0.386 0.336 
 
(1.466) (0.592) (0.316) 
 
(1.322) (0.892) (0.692) 
 
(1.476) (1.440) (1.095) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 14. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Sample Selection System for Husband-and-wife Households (with Children) 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 0.667 –0.206 –0.048 
 
0.383 0.742*** 0.627*** 
 
0.329 0.371 0.325 
 
(1.009) (0.274) (0.147) 
 
(0.889) (0.248) (0.212) 
 
(1.005) (0.498) (0.401) 
Income / 10 1.224** 0.360*** 0.234*** 
 
2.902*** 1.091*** 1.172*** 
 
2.791*** 1.453*** 1.444*** 
 
(0.492) (0.081) (0.043) 
 
(0.578) (0.134) (0.117) 
 
(0.610) (0.177) (0.137) 
Age < 18 0.850 –2.199*** –0.968*** 
 
0.377 –3.166*** –2.438*** 
 
–1.214 –5.507*** –4.326*** 
 
(0.898) (0.398) (0.216) 
 
(0.745) (0.514) (0.445) 
 
(0.850) (0.842) (0.695) 
Age 18–64 –0.658 –1.388*** –0.748** 
 
0.748 –2.646*** –1.944*** 
 
–1.580 –4.283*** –3.593*** 
 
(1.426) (0.531) (0.307) 
 
(1.231) (0.789) (0.677) 
 
(1.202) (1.256) (1.068) 
Age > 64 –2.201 –0.820 –0.524 
 
–0.148 –2.410** –1.941* 
 
–5.543 –4.390*** –4.087*** 
 
(3.647) (0.683) (0.390) 
 
(2.748) (1.204) (1.021) 
 
(3.495) (1.573) (1.251) 
Hour / 10 0.594 
   
1.643*** 
   
1.005 
  
 
(0.573) 
   
(0.585) 
   
(0.620) 
  
SP hour / 10 1.083** 
   
1.273*** 
   
0.443 
  
 
(0.437) 
   
(0.415) 
   
(0.460) 
  
 
Binary Explanatory Variables 
Northeast 3.228 –0.291 0.065 
 
–1.771 –0.344 –0.530 
 
–3.537 2.238 0.854 
 
(2.665) (0.593) (0.336) 
 
(2.211) (1.064) (0.907) 
 
(2.594) (1.484) (1.186) 
Midwest  –0.728 –1.958*** –1.002*** 
 
0.147 –1.380 –1.081 
 
0.673 –2.106 –1.360 
 
(2.406) (0.553) (0.311) 
 
(1.974) (0.944) (0.811) 
 
(2.422) (1.306) (1.062) 
South 4.253* –0.396 0.079 
 
4.305** 1.967** 2.191*** 
 
2.251 1.691 1.679 
 
(2.254) (0.511) (0.287) 
 
(1.911) (0.888) (0.767) 
 
(2.280) (1.284) (1.032) 
Spring –1.436 0.443 0.124 
 
–0.744 –1.054 –0.948 
 
–2.390 1.207 0.359 
 
(2.323) (0.519) (0.292) 
 
(1.985) (0.898) (0.772) 
 
(2.289) (1.289) (1.039) 
Summer –0.034 –0.604 –0.297 
 
–5.099*** –1.838** –2.202*** 
 
–1.340 0.638 0.174 
 
(2.384) (0.515) (0.292) 
 
(1.977) (0.909) (0.781) 
 
(2.368) (1.320) (1.057) 
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Table 14. Continued 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
Fall –1.001 –0.032 –0.080 
 
–1.051 –1.448 –1.308* 
 
–3.251 –1.657 –1.864* 
 
(2.301) (0.528) (0.298) 
 
(2.017) (0.898) (0.778) 
 
(2.237) (1.258) (1.015) 
White 3.012 0.253 0.316 
 
2.120 5.021*** 4.315*** 
 
3.803 4.303** 3.867*** 
 
(3.302) (0.720) (0.405) 
 
(2.816) (1.240) (1.064) 
 
(3.199) (1.861) (1.490) 
Other race –6.561 –1.470 –1.137* 
 
–1.276 6.215*** 4.780*** 
 
–4.853 6.448** 3.579* 
 
(4.539) (1.050) (0.588) 
 
(3.650) (1.727) (1.470) 
 
(4.546) (2.525) (2.045) 
< High school –5.022* 1.360* 0.342 
 
–3.471 –0.375 –0.799 
 
–6.062** –3.037* –3.439** 
 
(3.051) (0.702) (0.394) 
 
(2.265) (1.175) (0.986) 
 
(2.874) (1.771) (1.441) 
College 1.325 0.063 0.115 
 
2.651 2.078** 2.041*** 
 
3.611* 2.960** 2.869*** 
 
(2.101) (0.473) (0.266) 
 
(1.730) (0.813) (0.698) 
 
(2.043) (1.181) (0.951) 
Graduate –0.645 –0.511 –0.291 
 
3.989 1.976 2.152** 
 
3.905 4.042** 3.703*** 
 
(3.018) (0.661) (0.378) 
 
(2.635) (1.220) (1.053) 
 
(3.128) (1.604) (1.315) 
Urban –2.015 0.145 –0.058 
 
–1.483 3.145** 2.298* 
 
0.509 –0.701 –0.393 
 
(3.914) (0.747) (0.442) 
 
(3.172) (1.580) (1.363) 
 
(3.665) (2.509) (1.998) 
Homeowner 5.680** –0.056 0.337 
 
4.903*** 3.270*** 3.317*** 
 
7.268*** 2.473* 3.290*** 
 
(2.232) (0.495) (0.284) 
 
(1.746) (0.869) (0.745) 
 
(2.200) (1.288) (1.038) 
SNAP –0.790 –0.262 –0.178 
 
–3.574 –6.104*** –5.389*** 
 
–8.419** –1.980 –3.180 
 
(3.815) (0.912) (0.504) 
 
(2.992) (1.561) (1.327) 
 
(3.607) (2.776) (2.211) 
Year 2009 –0.139 –0.407 –0.208 
 
–0.695 0.841 0.572 
 
–2.150 0.877 0.174 
 
(1.653) (0.366) (0.207) 
 
(1.367) (0.643) (0.549) 
 
(1.638) (0.937) (0.753) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 15. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Sample Selection System for Single-person Households 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.621 1.134 0.256 
 
–2.655*** 0.216 –0.669* 
 
–3.771*** –0.311 –0.654** 
 
(0.487) (0.700) (0.444) 
 
(0.227) (0.420) (0.403) 
 
(0.640) (0.479) (0.277) 
Income / 10 2.013*** 0.414 1.263*** 
 
1.040*** 0.287* 0.516*** 
 
0.084 0.213 0.060 
 
(0.210) (0.328) (0.143) 
 
(0.231) (0.164) (0.120) 
 
(0.203) (0.169) (0.049) 
Hour / 10 1.274*** 
   
2.633*** 
   
2.125*** 
  
 
(0.408) 
   
(0.428) 
   
(0.294) 
  
 
Binary Explanatory Variables 
Northeast –1.138 6.686 2.501 
 
–1.864 4.121** 2.063 
 
3.980* –1.967 0.028 
 
(2.320) (4.138) (2.355) 
 
(2.232) (2.076) (1.574) 
 
(2.032) (1.720) (0.486) 
Midwest  –2.290 –7.281* –4.696** 
 
–2.464 1.854 0.387 
 
6.816*** –3.281** 0.070 
 
(2.091) (3.859) (2.182) 
 
(2.047) (1.900) (1.441) 
 
(1.829) (1.637) (0.444) 
South –2.715 5.127 0.889 
 
–0.947 2.520 1.326 
 
2.484 –4.808*** –0.843* 
 
(2.036) (3.838) (2.145) 
 
(2.008) (1.836) (1.399) 
 
(1.804) (1.678) (0.463) 
Spring 1.848 –2.078 0.058 
 
1.695 1.969 1.847 
 
2.579 –1.370 –0.005 
 
(1.956) (3.809) (2.123) 
 
(1.899) (1.866) (1.408) 
 
(1.691) (1.468) (0.413) 
Summer –1.139 –0.908 –1.063 
 
1.801 2.168 2.011 
 
0.212 –0.030 0.020 
 
(2.019) (3.862) (2.204) 
 
(1.960) (1.896) (1.435) 
 
(1.783) (1.534) (0.441) 
Fall –0.225 –6.622* –3.233 
 
1.161 –0.504 0.058 
 
2.388 0.326 0.379 
 
(1.978) (3.802) (2.146) 
 
(1.917) (1.833) (1.394) 
 
(1.729) (1.470) (0.422) 
White 10.443*** 6.791 9.021*** 
 
3.654* –2.863 –0.649 
 
2.159 1.384 0.605 
 
(2.096) (4.261) (2.514) 
 
(1.901) (1.931) (1.451) 
 
(1.868) (1.580) (0.456) 
Other race 8.257** 1.510 5.322 
 
5.018 –2.472 0.060 
 
6.982** 0.265 0.943 
 
(3.984) (7.598) (4.250) 
 
(3.634) (3.659) (2.705) 
 
(3.185) (2.547) (0.726) 
< High school –5.651** 9.937** 1.505 
 
–3.304 3.088 0.912 
 
–0.567 0.892 0.143 
 
(2.552) (5.055) (3.023) 
 
(2.221) (2.256) (1.742) 
 
(2.311) (2.119) (0.615) 
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Table 15. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
College 5.074*** 0.722 3.174* 
 
2.028 –0.870 0.108 
 
2.992* –1.759 –0.046 
 
(1.668) (3.373) (1.918) 
 
(1.608) (1.604) (1.211) 
 
(1.535) (1.320) (0.374) 
Graduate 11.385*** 1.174 6.912*** 
 
3.357 0.135 1.205 
 
5.845*** –3.855* –0.191 
 
(2.667) (4.743) (2.614) 
 
(2.805) (2.445) (1.868) 
 
(2.206) (2.006) (0.554) 
Urban –3.627 5.993 0.786 
 
0.539 3.394 2.390 
 
4.437 –2.737 –0.099 
 
(3.225) (5.728) (3.459) 
 
(3.117) (3.011) (2.382) 
 
(2.896) (2.478) (0.730) 
Homeowner 5.512*** –5.269* 0.607 
 
0.356 –3.587** –2.218* 
 
–0.962 –0.616 –0.269 
 
(1.563) (3.066) (1.714) 
 
(1.534) (1.532) (1.142) 
 
(1.414) (1.218) (0.346) 
Male 2.103 8.620*** 5.219*** 
 
–0.254 9.913*** 6.372*** 
 
–1.516 3.746*** 0.710** 
 
(1.492) (2.785) (1.584) 
 
(1.489) (1.445) (1.102) 
 
(1.304) (1.165) (0.325) 
SNAP –9.682*** –15.492*** –12.679*** 
 
2.236 –11.982*** –7.059*** 
 
–1.664 –7.251*** –1.953*** 
 
(2.933) (5.660) (3.511) 
 
(2.540) (2.580) (1.946) 
 
(2.541) (2.331) (0.655) 
Single parent 4.513** –53.945*** –22.791*** 
 
7.108*** –17.018*** –8.718*** 
 
9.797*** –9.935*** –1.155*** 
 
(2.184) (4.653) (2.565) 
 
(2.192) (2.111) (1.549) 
 
(1.779) (1.670) (0.401) 
Year 2009 –3.685*** 3.223 –0.547 
 
–0.672 0.915 0.372 
 
–2.948** 1.781* 0.057 
 
(1.377) (2.632) (1.480) 
 
(1.345) (1.290) (0.978) 
 
(1.201) (1.039) (0.291) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 16. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Sample Selection System for Husband-and-wife Households (without Children) 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.557 1.264* 0.673 
 
–0.588 –4.873*** –3.857*** 
 
–1.618 0.009 –0.082 
 
(0.720) (0.652) (0.519) 
 
(0.809) (1.459) (1.277) 
 
(0.770) (0.221) (0.097) 
Income / 10 1.843*** 0.922*** 1.281*** 
 
0.919*** 0.041 0.240* 
 
0.219 0.086 0.031 
 
(0.312) (0.228) (0.161) 
 
(0.355) (0.154) (0.131) 
 
(0.204) (0.068) (0.018) 
Age 18–64 2.397** –19.227*** –10.568*** 
 
1.686 –2.506** –1.301 
 
3.871 –0.992 0.068 
 
(1.216) (2.896) (2.066) 
 
(1.438) (0.980) (0.809) 
 
(0.609) (0.452) (0.078) 
Age > 64 5.563*** –17.880*** –8.458*** 
 
0.931 –5.210*** –3.452*** 
 
2.700 –2.428 –0.378 
 
(1.710) (3.006) (2.013) 
 
(2.045) (1.163) (0.965) 
 
(1.272) (0.656) (0.143) 
Hour / 10 1.200*** 
   
1.084** 
   
0.957*** 
  
 
(0.441) 
   
(0.494) 
   
(0.286) 
  
SP hour / 10 0.244 
   
0.957* 
   
1.181*** 
  
 
(0.406) 
   
(0.489) 
   
(0.281) 
  
 
Binary Explanatory Variables 
Northeast –2.594 5.423* 2.459 
 
–3.547 2.760* 1.154 
 
1.059 0.026 0.063 
 
(2.222) (2.817) (2.073) 
 
(2.544) (1.464) (1.214) 
 
(1.723) (0.685) (0.193) 
Midwest  –3.479 –1.616 –2.541 
 
–1.618 1.063 0.386 
 
3.552** 0.148 0.226 
 
(2.118) (2.692) (2.002) 
 
(2.498) (1.378) (1.160) 
 
(1.637) (0.669) (0.183) 
South –0.358 0.533 0.198 
 
–0.298 0.665 0.406 
 
2.027 –0.341 0.027 
 
(2.009) (2.506) (1.853) 
 
(2.320) (1.306) (1.086) 
 
(1.521) (0.624) (0.173) 
Spring 2.235 –1.136 0.204 
 
1.975 –0.146 0.351 
 
–0.011 0.457 0.109 
 
(1.963) (2.485) (1.846) 
 
(2.225) (1.255) (1.065) 
 
(1.487) (0.606) (0.169) 
Summer 1.457 –1.237 –0.193 
 
1.528 2.491* 2.132* 
 
0.684 –0.333 –0.043 
 
(1.989) (2.479) (1.865) 
 
(2.266) (1.322) (1.106) 
 
(1.511) (0.611) (0.171) 
Fall 2.005 –1.132 0.109 
 
2.295 0.956 1.212 
 
1.527 –0.356 –0.004 
 
(2.011) (2.545) (1.892) 
 
(2.264) (1.300) (1.095) 
 
(1.512) (0.593) (0.166) 
  
85 
Table 16. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
White 11.417*** 3.754 7.320** 
 
2.777 –0.036 0.615 
 
5.388** –0.233 0.233 
 
(2.844) (4.013) (3.104) 
 
(2.826) (2.029) (1.666) 
 
(2.429) (1.077) (0.309) 
Other race 12.573*** 12.833** 13.776*** 
 
3.195 1.641 1.909 
 
5.512* 0.950 0.524 
 
(4.169) (5.547) (4.216) 
 
(4.508) (2.809) (2.340) 
 
(3.342) (1.392) (0.395) 
< High school –10.552*** –3.629 –6.870** 
 
–7.936*** 2.253 –0.221 
 
–4.215** 0.196 –0.179 
 
(2.377) (3.579) (2.717) 
 
(2.425) (1.926) (1.558) 
 
(2.144) (0.927) (0.262) 
College 3.412** 2.604 3.161* 
 
0.567 –0.314 –0.094 
 
–0.209 –0.623 –0.161 
 
(1.738) (2.208) (1.654) 
 
(2.022) (1.129) (0.958) 
 
(1.285) (0.517) (0.145) 
Graduate 4.850** 2.595 3.767* 
 
–0.775 –0.486 –0.526 
 
2.398 –0.273 0.063 
 
(2.449) (2.772) (2.088) 
 
(2.840) (1.505) (1.268) 
 
(1.784) (0.692) (0.192) 
Urban –0.082 6.337* 4.128* 
 
0.846 0.499 0.551 
 
–4.400** 1.282 0.072 
 
(2.661) (3.272) (2.471) 
 
(3.172) (1.858) (1.577) 
 
(2.072) (0.846) (0.226) 
Homeowner 7.963*** –1.451 2.433 
 
4.847** –3.443** –1.342 
 
1.356 –0.059 0.058 
 
(2.164) (2.880) (2.199) 
 
(2.386) (1.496) (1.260) 
 
(1.712) (0.705) (0.189) 
SNAP –8.709 –13.142 –12.336 
 
6.839 –1.244 0.688 
 
7.369 –0.962 0.164 
 
(5.670) (9.361) (7.548) 
 
(5.073) (3.331) (2.813) 
 
(5.148) (1.911) (0.535) 
Year 2009 2.604* –1.698 –0.008 
 
–0.952 0.722 0.296 
 
–1.825* 0.754* 0.083 
 
(1.411) (1.735) (1.301) 
 
(1.619) (0.923) (0.774) 
 
(1.063) (0.442) (0.121) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 17. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Sample Selection System for Husband-and-wife Households (with Children) 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 1.278 1.407*** 1.059*** 
 
–1.077* 0.196 –0.022 
 
3.679*** 0.519*** 0.331*** 
 
(1.055) (0.397) (0.258) 
 
(0.570) (0.426) (0.400) 
 
(0.738) (0.107) (0.029) 
Income / 10 3.527*** 2.102*** 1.806*** 
 
1.902*** 1.262*** 1.309*** 
 
0.300 0.431*** 0.222*** 
 
(0.598) (0.201) (0.142) 
 
(0.538) (0.168) (0.158) 
 
(0.449) (0.096) (0.051) 
Age < 18 –1.704** –6.772*** –4.935*** 
 
–1.274** –3.091*** –2.894*** 
 
2.197** –0.210 0.054 
 
(0.848) (1.059) (0.807) 
 
(0.607) (0.595) (0.544) 
 
(0.874) (0.278) (0.137) 
Age 18–64 –0.093 –9.387*** –5.992*** 
 
0.557 –2.842*** –2.197*** 
 
–0.058 –1.728** –0.848** 
 
(1.338) (2.162) (1.475) 
 
(1.214) (0.921) (0.832) 
 
(1.397) (0.774) (0.406) 
Age > 64 –3.768 –7.961*** –5.679*** 
 
2.794 –4.272*** –3.114*** 
 
–11.787*** –1.158 –1.212*** 
 
(3.600) (1.570) (1.155) 
 
(2.397) (1.177) (1.058) 
 
(3.578) (1.008) (0.438) 
Hour / 10 1.394** 
   
1.773*** 
   
0.673 
  
 
(0.595) 
   
(0.629) 
   
(0.513) 
  
SP hour / 10 1.109** 
   
0.238 
   
2.460*** 
  
 
(0.439) 
   
(0.392) 
   
(0.382) 
  
 
Binary Explanatory Variables 
Northeast –2.249 2.317 0.943 
 
–8.039*** 0.213 –1.326 
 
1.597 1.137 0.656 
 
(2.627) (1.911) (1.375) 
 
(2.244) (1.311) (1.171) 
 
(2.545) (0.753) (0.401) 
Midwest  –4.762** –0.397 –1.370 
 
–2.293 –1.638 –1.784* 
 
9.232*** 1.099 1.133*** 
 
(2.406) (1.737) (1.239) 
 
(2.112) (1.119) (1.026) 
 
(2.370) (0.681) (0.377) 
South 1.335 0.210 0.447 
 
–1.597 0.769 0.338 
 
6.797*** 0.719 0.790** 
 
(2.281) (1.616) (1.149) 
 
(2.017) (1.077) (0.979) 
 
(2.189) (0.624) (0.338) 
Spring 3.127 –1.477 –0.204 
 
0.854 –1.004 –0.671 
 
1.238 –0.577 –0.201 
 
(2.290) (1.662) (1.187) 
 
(2.019) (1.065) (0.970) 
 
(2.273) (0.636) (0.349) 
Summer –2.268 1.264 0.270 
 
–1.273 0.831 0.449 
 
–7.799*** –4.153*** –2.525*** 
 
(2.272) (1.727) (1.227) 
 
(2.069) (1.120) (1.017) 
 
(2.267) (0.753) (0.418) 
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Table 17. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
Fall 0.459 –3.989** –2.426** 
 
–1.532 –0.334 –0.563 
 
0.367 0.653 0.341 
 
(2.296) (1.678) (1.201) 
 
(1.985) (1.095) (0.989) 
 
(2.266) (0.641) (0.351) 
White 11.486*** 0.725 3.157* 
 
0.947 1.117 1.101 
 
2.954 2.148** 1.236** 
 
(3.133) (2.233) (1.643) 
 
(2.592) (1.514) (1.372) 
 
(3.515) (0.945) (0.522) 
Other race 8.565** 5.188 5.306** 
 
–5.501 1.343 0.083 
 
–4.137 2.391* 0.895 
 
(4.306) (3.172) (2.300) 
 
(3.625) (2.123) (1.910) 
 
(4.558) (1.282) (0.687) 
< High school –0.003 –0.874 –0.556 
 
0.395 –3.223** –2.593** 
 
–3.941 –0.087 –0.297 
 
(2.852) (2.357) (1.655) 
 
(2.303) (1.296) (1.176) 
 
(3.205) (0.919) (0.484) 
College 9.435*** 0.362 2.445** 
 
1.869 0.785 0.999 
 
2.950 0.316 0.345 
 
(2.063) (1.576) (1.105) 
 
(1.780) (0.983) (0.891) 
 
(2.101) (0.575) (0.316) 
Graduate 14.229*** 0.961 3.951*** 
 
1.675 –0.825 –0.370 
 
2.627 –2.736*** –1.161** 
 
(3.124) (2.152) (1.519) 
 
(2.655) (1.465) (1.317) 
 
(2.892) (0.849) (0.466) 
Urban –2.033 6.337** 3.548* 
 
–2.121 3.111* 2.178 
 
–9.815** 0.831 –0.231 
 
(3.923) (2.912) (2.075) 
 
(3.125) (1.668) (1.517) 
 
(3.937) (1.045) (0.579) 
Homeowner 6.689*** 0.573 1.934 
 
3.891** –0.362 0.428 
 
2.905 0.152 0.262 
 
(2.145) (1.682) (1.205) 
 
(1.852) (1.021) (0.933) 
 
(2.249) (0.632) (0.333) 
SNAP –5.525 –5.919* –5.056** 
 
1.170 –6.210*** –4.920*** 
 
–6.000 –4.269*** –2.465*** 
 
(3.729) (3.174) (2.259) 
 
(2.764) (1.708) (1.513) 
 
(4.429) (1.274) (0.661) 
Year 2009 –1.581 1.086 0.319 
 
–0.124 0.654 0.518 
 
–2.998* –0.032 –0.210 
 
(1.631) (1.184) (0.843) 
 
(1.417) (0.785) (0.711) 
 
(1.602) (0.453) (0.245) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 18. ML Estimation of Tobit System by Type of Meal: Single-person Households 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –25.658*** 5.283 
 
–10.235** 5.647 
 
–19.302** 10.459 
Age / 10 –0.309 0.466 
 
–2.208*** 0.450 
 
–4.903*** 0.851 
Income / 10 0.820*** 0.180 
 
1.828*** 0.159 
 
3.989*** 0.247 
Hour / 10 2.141*** 0.381 
 
2.287*** 0.395 
 
2.854*** 0.703 
 
Binary Explanatory Variables 
Northeast 0.196 2.026 
 
0.840 2.116 
 
4.862 3.507 
Midwest –2.861 1.852 
 
–2.236 2.004 
 
–4.827 3.643 
South –3.035* 1.820 
 
1.252 1.937 
 
–0.904 3.436 
Spring 1.529 1.804 
 
5.111*** 1.877 
 
2.211 3.453 
Summer 2.171 1.870 
 
1.227 1.955 
 
–1.093 3.404 
Fall 1.996 1.807 
 
0.299 1.894 
 
–0.727 3.448 
White 0.875 2.018 
 
6.901*** 2.161 
 
10.155** 4.221 
Other race –5.251 3.810 
 
8.003** 3.992 
 
4.924 6.858 
< High school –1.566 2.291 
 
–1.816 2.393 
 
–5.240 4.549 
College  0.972 1.617 
 
2.893* 1.725 
 
7.376** 3.117 
Graduate 4.515** 2.401 
 
9.946*** 2.409 
 
15.319*** 4.224 
Urban –0.096 2.941 
 
2.622 3.389 
 
4.013 6.084 
Homeowner  –0.069 1.448 
 
0.847 1.524 
 
–0.629 2.825 
Male 5.161*** 1.353 
 
3.534** 1.390 
 
9.360* 2.541 
SNAP –0.964 2.970 
 
–6.286* 3.720 
 
–11.235** 6.104 
Single parent –0.085 2.412 
 
–2.708 2.907 
 
–2.268 5.110 
Year 2009 –0.729 1.285 
 
–1.444 1.335 
 
–0.502 2.370 
Error std. dev. (σ) 33.042*** 0.277 
 
40.029*** 0.3676 
 
68.962*** 0.523 
Error corr. (ρij)         
Lunch  0.456*** 0.014 
      
Dinner  0.414*** 0.014 
 
0.445*** 0.011 
   
Log likelihood –38797.265 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 19. ML Estimation of Tobit System by Type of Meal: Husband-and-wife Households 
(without Children)  
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –13.353*** 3.170 
 
–1.008 4.972 
 
–14.580* 8.724 
Age / 10 –0.256 0.364 
 
–0.864* 0.510 
 
–1.899** 0.876 
Income / 10 0.656*** 0.111 
 
1.439*** 0.146 
 
3.178*** 0.222 
Age 18–64 –0.475 0.609 
 
–1.038 0.981 
 
–2.248 1.626 
Age > 64 0.725 0.839 
 
0.653 1.283 
 
–1.587 2.177 
Hour / 10 0.864*** 0.185 
 
1.133*** 0.269 
 
1.171*** 0.455 
SP hour / 10 0.464** 0.186 
 
0.277 0.267 
 
0.763* 0.430 
 
Binary Explanatory Variables 
Northeast 0.086 1.003 
 
–3.624** 1.485 
 
3.335 2.311 
Midwest –1.178 1.001 
 
–2.677* 1.462 
 
0.557 2.441 
South –0.865 0.915 
 
0.665 1.319 
 
4.297* 2.212 
Spring 1.774* 0.906 
 
1.182 1.323 
 
3.359 2.125 
Summer 1.445 0.925 
 
2.210* 1.306 
 
1.061 2.217 
Fall 1.469 0.908 
 
2.157 1.325 
 
1.625 2.212 
White 1.267 1.357 
 
4.363** 1.900 
 
11.205*** 3.780 
Other race 3.077 1.925 
 
5.541** 2.746 
 
21.540*** 4.636 
< High school –2.519** 1.210 
 
–6.972*** 1.899 
 
–12.749*** 3.363 
College  –0.221 0.818 
 
1.018 1.202 
 
3.955* 2.045 
Graduate –2.166** 1.040 
 
2.337 1.461 
 
1.798 2.509 
Urban 0.528 1.334 
 
–1.205 1.969 
 
4.494 3.853 
Homeowner  3.619*** 1.049 
 
3.639** 1.485 
 
4.889* 2.577 
SNAP –0.862 2.850 
 
–0.611 4.306 
 
–6.773 8.374 
Year 2009 1.472** 0.650 
 
–0.685 0.932 
 
2.137 1.557 
Error std. dev. (σ) 16.982*** 0.184 
 
26.499*** 0.242 
 
44.081*** 0.441 
Error corr. (ρij)         
Lunch  0.383*** 0.017 
      
Dinner  0.397*** 0.015 
 
0.394*** 0.013 
   
Log likelihood –36209.080 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 20. ML Estimation of Tobit System by Type of Meal: Husband-and-wife Households 
(with Children)  
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –2.835 2.121 
 
–5.021 3.366 
 
–4.289 4.992 
Age / 10 –0.011 0.256 
 
0.573 0.386 
 
0.990 0.615 
Income / 10 0.499*** 0.115 
 
1.747*** 0.159 
 
2.483*** 0.232 
Age < 18 –0.484** 0.246 
 
–1.042*** 0.385 
 
–2.739*** 0.570 
Age 18–64 –0.528 0.359 
 
–0.635 0.469 
 
–1.646** 0.826 
Age > 64 –0.448 0.899 
 
–2.016 1.392 
 
–4.523** 2.028 
Hour / 10 0.465*** 0.143 
 
0.448* 0.234 
 
1.214*** 0.333 
SP hour / 10 0.267** 0.111 
 
0.616*** 0.175 
 
0.534** 0.267 
 
Binary Explanatory Variables 
Northeast –0.022 0.661 
 
–1.696* 0.986 
 
–0.724 1.388 
Midwest –1.040* 0.613 
 
–0.859 0.947 
 
–1.728 1.424 
South 0.588 0.547 
 
2.927*** 0.837 
 
0.771 1.313 
Spring 0.057 0.577 
 
–1.117 0.847 
 
–0.731 1.304 
Summer –0.013 0.595 
 
–2.661*** 0.860 
 
–0.628 1.335 
Fall –0.343 0.582 
 
–1.735** 0.869 
 
–2.543* 1.305 
White 0.670 0.819 
 
3.831*** 1.384 
 
3.990** 1.937 
Other race –1.393 1.153 
 
5.970*** 1.702 
 
3.692 2.431 
< High school 0.092 0.722 
 
–0.724 1.222 
 
–3.958** 1.926 
College  0.511 0.546 
 
2.310*** 0.812 
 
2.446** 1.238 
Graduate –0.212 0.787 
 
1.783 1.155 
 
3.852** 1.659 
Urban –0.602 0.907 
 
1.414 1.625 
 
1.064 2.585 
Homeowner  0.278 0.544 
 
3.053*** 0.895 
 
3.728*** 1.298 
SNAP –0.300 0.996 
 
–4.065** 1.924 
 
–5.811** 2.579 
Year 2009 –0.200 0.417 
 
0.110 0.628 
 
–0.093 0.943 
Error std. dev. (σ) 9.776*** 0.103 
 
15.855*** 0.140 
 
24.025*** 0.221 
Error corr. (ρij)         
Lunch  0.393*** 0.015 
      
Dinner  0.390*** 0.016 
 
0.372*** 0.015 
   
Log likelihood –28171.237 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 21. ML Estimation of Tobit System by Type of Facility: Single-person Households 
 
Full-service Restaurant 
 
Fast-food Restaurant 
 
Other Facility 
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –74.134*** 14.387 
 
4.765 6.310 
 
–18.344*** 5.450 
Age / 10 –0.964 1.181 
 
–3.876*** 0.528 
 
–3.683*** 0.449 
Income / 10 5.359*** 0.357 
 
1.473*** 0.181 
 
0.152 0.212 
Hour / 10 3.405*** 1.032 
 
3.082*** 0.426 
 
1.912*** 0.363 
 
Binary Explanatory Variables 
Northeast 4.664 4.964 
 
0.858 2.249 
 
3.203* 1.945 
Midwest –10.076** 5.035 
 
–3.005 2.177 
 
4.954*** 1.822 
South –3.328 4.808 
 
–0.092 2.059 
 
0.203 1.878 
Spring 3.570 4.912 
 
4.519** 2.062 
 
1.994 1.794 
Summer 0.549 4.868 
 
3.899* 2.161 
 
0.139 1.853 
Fall –2.682 4.879 
 
1.853 2.142 
 
3.058* 1.752 
White 26.824*** 5.632 
 
1.303 2.078 
 
2.864 2.020 
Other race 17.946* 9.933 
 
1.697 4.060 
 
5.864* 3.416 
< High school –9.949 6.406 
 
0.071 2.387 
 
–0.899 2.500 
College  12.982*** 4.363 
 
2.101 1.856 
 
2.208 1.566 
Graduate 33.721*** 5.864 
 
4.339 2.665 
 
4.025 2.484 
Urban 1.451 8.601 
 
5.282 3.784 
 
1.796 3.123 
Homeowner  8.402** 3.887 
 
–2.726 1.660 
 
–1.327 1.523 
Male 10.417*** 3.513 
 
6.870*** 1.606 
 
0.745 1.374 
SNAP –24.238*** 8.425 
 
–3.295 3.696 
 
–4.067 3.007 
Single parent –9.199 6.839 
 
–5.382* 3.031 
 
4.233** 2.124 
Year 2009 –5.413* 3.280 
 
–0.330 1.466 
 
–2.608** 1.249 
Error std. dev. (σ) 93.855*** 0.759 
 
43.554*** 0.311 
 
29.965*** 0.353 
Error corr. (ρij)         
Fast-food 0.304*** 0.016 
      
Other  0.240*** 0.025 
 
0.240*** 0.023 
   
Log likelihood –37609.026 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 22. ML Estimation of Tobit System by Type of Facility: Husband-and-wife 
Households (without Children) 
 
Full-service Restaurant 
 
Fast-food Restaurant 
 
Other Facility 
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –31.506*** 10.379 
 
11.673*** 4.363 
 
–10.923*** 2.513 
Age / 10 –0.426 1.103 
 
–2.012*** 0.446 
 
–0.664*** 0.251 
Income / 10 4.301*** 0.270 
 
0.797*** 0.158 
 
0.179** 0.083 
Age 18–64 –3.976** 2.017 
 
–1.133 0.848 
 
1.206*** 0.410 
Age > 64 0.241 2.649 
 
–1.293 1.151 
 
0.270 0.640 
Hour / 10 1.856*** 0.553 
 
1.154*** 0.244 
 
0.450*** 0.151 
SP hour / 10 0.195 0.525 
 
0.905*** 0.249 
 
0.443*** 0.143 
 
Binary Explanatory Variables 
Northeast 0.384 2.911 
 
–1.099 1.351 
 
0.248 0.772 
Midwest –5.330* 3.029 
 
–0.422 1.331 
 
1.252* 0.756 
South 1.487 2.739 
 
0.196 1.269 
 
0.575 0.694 
Spring 2.888 2.640 
 
1.448 1.244 
 
0.113 0.694 
Summer 0.234 2.766 
 
2.714** 1.220 
 
0.107 0.719 
Fall 1.507 2.816 
 
2.453** 1.225 
 
0.698 0.690 
White 16.099*** 4.225 
 
2.501 1.784 
 
2.225* 1.199 
Other race 25.369*** 5.511 
 
3.825 2.577 
 
3.206** 1.522 
< High school –18.235*** 4.242 
 
–5.755*** 1.648 
 
–1.793* 0.942 
College  6.917*** 2.622 
 
–0.128 1.079 
 
–0.516 0.612 
Graduate 8.045*** 3.074 
 
–1.317 1.364 
 
0.868 0.782 
Urban 3.793 4.412 
 
1.389 1.965 
 
–1.091 1.071 
Homeowner  9.901*** 3.207 
 
1.129 1.213 
 
0.493 0.756 
SNAP –14.623 11.708 
 
3.595 2.907 
 
2.191 2.148 
Year 2009 2.776 1.929 
 
0.209 0.857 
 
–0.409 0.497 
Error std. dev. (σ) 54.585*** 0.490 
 
25.294*** 0.247 
 
11.426*** 0.134 
Error corr. (ρij)         
Fast-food 0.317*** 0.016 
      
Other  0.263*** 0.022 
 
0.286*** 0.023 
   
Log likelihood –34259.799 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 23. ML Estimation of Tobit System by Type of Facility: Husband-and-wife 
Households (with Children)  
 
Full-service Restaurant 
 
Fast-food Restaurant 
 
Other Facility 
Variable Estimates S.E. 
 
Estimates S.E. 
 
Estimates S.E. 
 
Continuous Explanatory Variables 
Constant  –21.137*** 6.219 
 
9.611*** 3.321 
 
–14.384*** 3.283 
Age / 10 1.832** 0.723 
 
–0.314 0.418 
 
1.133*** 0.393 
Income / 10 3.336*** 0.294 
 
1.399*** 0.178 
 
0.363** 0.162 
Age < 18 –3.269*** 0.706 
 
–2.087*** 0.397 
 
0.412 0.353 
Age 18–64 –1.796** 0.858 
 
–1.165* 0.611 
 
–0.510 0.562 
Age > 64 –5.122* 2.619 
 
–0.987 1.215 
 
–3.037** 1.339 
Hour / 10 1.166*** 0.421 
 
0.826*** 0.220 
 
0.434** 0.219 
SP hour / 10 0.610* 0.316 
 
0.699*** 0.190 
 
0.677*** 0.163 
 
Binary Explanatory Variables 
Northeast –0.716 1.668 
 
–2.468** 1.039 
 
1.141 0.968 
Midwest –4.574*** 1.750 
 
–2.165** 0.995 
 
2.409*** 0.903 
South 1.278 1.599 
 
0.255 0.939 
 
2.697*** 0.863 
Spring 0.808 1.557 
 
–0.504 0.979 
 
–0.149 0.850 
Summer –1.593 1.620 
 
–0.175 0.975 
 
–2.604*** 0.874 
Fall –2.762* 1.647 
 
–1.484 0.963 
 
0.556 0.794 
White 9.066*** 2.263 
 
2.024 1.347 
 
1.948 1.382 
Other race 10.687*** 2.905 
 
0.676 1.792 
 
0.295 1.758 
< High school –0.549 2.387 
 
–1.678 1.259 
 
–1.398 1.198 
College  5.326*** 1.537 
 
1.493* 0.842 
 
1.206 0.770 
Graduate 9.734*** 2.036 
 
–0.362 1.249 
 
–0.543 1.174 
Urban 1.104 3.215 
 
0.379 1.636 
 
–1.264 1.526 
Homeowner  5.765*** 1.671 
 
1.613* 0.882 
 
1.257 0.798 
SNAP –6.269* 3.508 
 
–1.883 1.761 
 
–3.466** 1.723 
Year 2009 –0.093 1.137 
 
0.237 0.686 
 
–0.652 0.610 
Error std. dev. (σ) 28.793*** 0.314 
 
17.780*** 0.157 
 
12.776*** 0.101 
Error corr. (ρij)         
Fast-food 0.326*** 0.018 
      
Other  0.215*** 0.024 
 
0.309*** 0.022 
   
Log likelihood –28484.785 
       
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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Table 24. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Tobit System for Single-person Households 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.320 –0.084 –0.096 
 
–2.072*** –0.851*** –1.158*** 
 
–2.640*** –1.726*** –2.275*** 
 
(0.482) (0.126) (0.145) 
 
(0.421) (0.174) (0.237) 
 
(0.455) (0.301) (0.398) 
Income / 10 0.850*** 0.222*** 0.256*** 
 
1.716*** 0.705*** 0.959*** 
 
2.148*** 1.404*** 1.851*** 
 
(0.185) (0.049) (0.056) 
 
(0.149) (0.061) (0.083) 
 
(0.133) (0.087) (0.115) 
Hour / 10 2.218*** 0.580*** 0.667*** 
 
2.146*** 0.882*** 1.200*** 
 
1.537*** 1.005*** 1.324*** 
 
(0.387) (0.103) (0.119) 
 
(0.368) (0.153) (0.208) 
 
(0.377) (0.248) (0.327) 
 
Binary Explanatory Variables 
Northeast 0.204 0.053 0.061 
 
0.788 0.325 0.442 
 
2.623 1.734 2.296 
 
(2.103) (0.550) (0.634) 
 
(1.984) (0.822) (1.120) 
 
(1.897) (1.267) (1.686) 
Midwest  –2.934 –0.766 –0.873 
 
–2.100 –0.855 –1.162 
 
–2.595 –1.684 –2.212 
 
(1.880) (0.490) (0.553) 
 
(1.882) (0.761) (1.032) 
 
(1.955) (1.259) (1.648) 
South –3.124* –0.815* –0.932* 
 
1.174 0.484 0.659 
 
–0.487 –0.318 –0.419 
 
(1.857) (0.484) (0.549) 
 
(1.816) (0.751) (1.023) 
 
(1.850) (1.207) (1.589) 
Spring 1.592 0.417 0.482 
 
4.789*** 2.003*** 2.736*** 
 
1.192 0.782 1.032 
 
(1.888) (0.495) (0.576) 
 
(1.754) (0.749) (1.026) 
 
(1.862) (1.226) (1.621) 
Summer 2.268 0.595 0.690 
 
1.150 0.475 0.647 
 
–0.588 –0.384 –0.505 
 
(1.968) (0.518) (0.606) 
 
(1.832) (0.761) (1.038) 
 
(1.831) (1.192) (1.568) 
Fall 2.081 0.545 0.632 
 
0.280 0.115 0.157 
 
–0.392 –0.256 –0.337 
 
(1.896) (0.498) (0.581) 
 
(1.777) (0.731) (0.996) 
 
(1.856) (1.210) (1.594) 
White 0.903 0.236 0.270 
 
6.491*** 2.578*** 3.481*** 
 
5.447** 3.479** 4.540** 
 
(2.075) (0.541) (0.617) 
 
(2.029) (0.783) (1.047) 
 
(2.248) (1.407) (1.815) 
Other race –5.240 –1.362 –1.509 
 
7.437** 3.252* 4.469* 
 
2.658 1.767 2.344 
 
(3.646) (0.946) (1.005) 
 
(3.649) (1.708) (2.363) 
 
(3.706) (2.507) (3.347) 
< High school –1.610 –0.420 –0.479 
 
–1.708 –0.693 –0.941 
 
–2.821 –1.813 –2.376 
 
(2.334) (0.607) (0.686) 
 
(2.253) (0.904) (1.225) 
 
(2.446) (1.548) (2.016) 
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Table 24. Continued 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
College 1.007 0.263 0.303 
 
2.720* 1.115* 1.517* 
 
3.986** 2.594** 3.421** 
 
(1.676) (0.438) (0.504) 
 
(1.625) (0.665) (0.905) 
 
(1.684) (1.095) (1.444) 
Graduate 4.804* 1.263* 1.492* 
 
9.277*** 4.056*** 5.593*** 
 
8.318*** 5.674*** 7.621*** 
 
(2.628) (0.695) (0.842) 
 
(2.214) (1.040) (1.446) 
 
(2.300) (1.647) (2.245) 
Urban –0.100 –0.026 –0.030 
 
2.464 0.994 1.346 
 
2.156 1.391 1.824 
 
(3.051) (0.798) (0.919) 
 
(3.188) (1.262) (1.703) 
 
(3.258) (2.077) (2.705) 
Homeowner –0.071 –0.019 –0.021 
 
0.795 0.326 0.444 
 
–0.339 –0.221 –0.292 
 
(1.500) (0.392) (0.451) 
 
(1.431) (0.587) (0.799) 
 
(1.521) (0.995) (1.311) 
Male 5.409*** 1.408*** 1.632*** 
 
3.327** 1.367** 1.865** 
 
5.078*** 3.314*** 4.389*** 
 
(1.431) (0.371) (0.433) 
 
(1.314) (0.540) (0.738) 
 
(1.388) (0.904) (1.203)  
SNAP –0.993 –0.259 –0.296 
 
–5.927* –2.332* –3.145* 
 
–6.020* –3.799* –4.934* 
 
(3.044) (0.793) (0.901) 
 
(3.510) (1.326) (1.768) 
 
(3.238) (1.982) (2.529) 
Single parent –0.088 –0.023 –0.027 
 
–2.545 –1.030 –1.397 
 
–1.221 –0.793 –1.043 
 
(2.497) (0.653) (0.750) 
 
(2.738) (1.088) (1.471) 
 
(2.748) (1.774) (2.327) 
Year 2009 –0.756 –0.198 –0.227 
 
–1.355 –0.557 –0.758 
 
–0.270 –0.177 –0.233 
 
(1.331) (0.348) (0.400) 
 
(1.254) (0.515) (0.701) 
 
(1.277) (0.834) (1.100) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 25. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Tobit System for Husband-and-wife Households (without Children) 
 
Breakfast  
 
Lunch   
 
Dinner   
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.570 –0.082 –0.105 
 
–1.204* –0.376* –0.525* 
 
–1.580** –0.809** –1.119** 
 
(0.811) (0.116) (0.150) 
 
(0.711) (0.222) (0.310) 
 
(0.728) (0.374) (0.517) 
Income / 10 1.460*** 0.209*** 0.269*** 
 
2.005*** 0.626*** 0.875*** 
 
2.644*** 1.354*** 1.873*** 
 
(0.251) (0.036) (0.046) 
 
(0.203) (0.063) (0.088) 
 
(0.186) (0.094) (0.130) 
Age 18–64 –1.057 –0.152 –0.195 
 
–1.446 –0.451 –0.631 
 
–1.871 –0.958 –1.325 
 
(1.355) (0.194) (0.250) 
 
(1.368) (0.426) (0.595) 
 
(1.354) (0.692) (0.957) 
Age > 64 1.613 0.231 0.298 
 
0.910 0.284 0.397 
 
–1.321 –0.676 –0.936 
 
(1.870) (0.268) (0.345) 
 
(1.788) (0.558) (0.780) 
 
(1.812) (0.927) (1.282) 
Hour / 10 1.924*** 0.276*** 0.355*** 
 
1.579*** 0.493*** 0.689*** 
 
0.975*** 0.499** 0.690** 
 
(0.414) (0.059) (0.077) 
 
(0.373) (0.117) (0.164) 
 
(0.378) (0.194) (0.269) 
SP hour / 10 1.032** 0.148** 0.190** 
 
0.386 0.120 0.168 
 
0.635* 0.325* 0.450* 
 
(0.411) (0.059) (0.076) 
 
(0.372) (0.116) (0.162) 
 
(0.357) (0.183) (0.253) 
 
Binary Explanatory Variables 
Northeast 0.191 0.027 0.035 
 
–5.102** –1.539** –2.147** 
 
2.761 1.439 1.994 
 
(2.234) (0.321) (0.413) 
 
(2.106) (0.616) (0.857) 
 
(1.905) (1.011) (1.401) 
Midwest  –2.610 –0.372 –0.476 
 
–3.754* –1.147* –1.602* 
 
0.463 0.238 0.329 
 
(2.206) (0.313) (0.397) 
 
(2.061) (0.617) (0.860) 
 
(2.028) (1.044) (1.445) 
South –1.921 –0.275 –0.352 
 
0.925 0.289 0.405 
 
3.560* 1.847* 2.556* 
 
(2.029) (0.289) (0.370) 
 
(1.836) (0.576) (0.806) 
 
(1.823) (0.960) (1.328) 
Spring 3.967* 0.575* 0.745* 
 
1.642 0.517 0.723 
 
2.785 1.446 2.002 
 
(2.035) (0.298) (0.389) 
 
(1.831) (0.582) (0.814) 
 
(1.754) (0.924) (1.280) 
Summer 3.229 0.467 0.605 
 
3.061* 0.973* 1.361* 
 
0.882 0.454 0.628 
 
(2.072) (0.303) (0.395) 
 
(1.797) (0.582) (0.814) 
 
(1.839) (0.951) (1.316) 
Fall 3.283 0.475 0.616 
 
2.988* 0.949 1.328 
 
1.349 0.696 0.964 
 
(2.037) (0.298) (0.388) 
 
(1.822) (0.589) (0.825) 
 
(1.832) (0.952) (1.319)  
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Table 25. Continued 
 
Breakfast  
 
Lunch   
 
Dinner   
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
White 2.801 0.398 0.507 
 
6.166** 1.830** 2.549** 
 
9.444*** 4.522*** 6.196*** 
 
(2.973) (0.418) (0.528) 
 
(2.704) (0.767) (1.061) 
 
(3.197) (1.444) (1.950) 
Other race 6.943 1.031 1.358 
 
7.493** 2.539* 3.555* 
 
16.652*** 10.370*** 14.343*** 
 
(4.379) (0.677) (0.909) 
 
(3.575) (1.322) (1.848) 
 
(3.219) (2.502) (3.414) 
< High school –5.538** –0.776** –0.979** 
 
–9.984*** –2.855*** –3.974*** 
 
–10.889*** –5.085*** –6.988*** 
 
(2.613) (0.359) (0.444) 
 
(2.767) (0.732) (1.010) 
 
(2.910) (1.254) (1.701) 
College –0.492 –0.071 –0.091 
 
1.419 0.443 0.619 
 
3.299* 1.687* 2.338* 
 
(1.818) (0.261) (0.335) 
 
(1.677) (0.523) (0.732) 
 
(1.711) (0.874) (1.212) 
Graduate –4.759** –0.673** –0.854** 
 
3.235 1.033 1.448 
 
1.493 0.772 1.070 
 
(2.258) (0.316) (0.394) 
 
(2.009) (0.657) (0.922) 
 
(2.078) (1.085) (1.505) 
Urban 1.172 0.167 0.214 
 
–1.670 –0.530 –0.741 
 
3.773 1.868 2.577 
 
(2.951) (0.419) (0.534) 
 
(2.713) (0.875) (1.225) 
 
(3.260) (1.561) (2.146) 
Homeowner 7.908*** 1.103*** 1.382*** 
 
5.138** 1.538** 2.146** 
 
4.103* 2.036* 2.811* 
 
(2.233) (0.305) (0.372) 
 
(2.119) (0.611) (0.849) 
 
(2.175) (1.049) (1.443) 
SNAP –1.909 –0.271 –0.346 
 
–0.854 –0.264 –0.369 
 
–5.712 –2.767 –3.807 
 
(6.270) (0.883) (1.117) 
 
(6.036) (1.848) (2.582) 
 
(7.130) (3.275) (4.474) 
Year 2009 3.276** 0.469** 0.604** 
 
–0.954 –0.298 –0.416 
 
1.779 0.910 1.259 
 
(1.444) (0.207) (0.266) 
 
(1.298) (0.405) (0.567) 
 
(1.296) (0.664) (0.918) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 26. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Meal: Tobit System for Husband-and-wife Households (with Children) 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.042 –0.004 –0.005 
 
1.168 0.293 0.402 
 
1.418 0.467 0.645 
 
(1.018) (0.087) (0.116) 
 
(0.787) (0.197) (0.271) 
 
(0.881) (0.290) (0.400) 
Income / 10 1.985*** 0.170*** 0.227*** 
 
3.559*** 0.891*** 1.225*** 
 
3.556*** 1.170*** 1.617*** 
 
(0.454) (0.039) (0.052) 
 
(0.332) (0.081) (0.111) 
 
(0.338) (0.109) (0.149) 
Age < 18 –1.923** –0.165** –0.220** 
 
–2.122*** –0.532*** –0.731*** 
 
–3.922*** –1.290*** –1.784*** 
 
(0.977) (0.084) (0.112) 
 
(0.785) (0.197) (0.270) 
 
(0.813) (0.269) (0.370) 
Age 18–64 –2.099 –0.180 –0.240 
 
–1.294 –0.324 –0.446 
 
–2.357** –0.776** –1.072** 
 
(1.426) (0.122) (0.163) 
 
(0.956) (0.239) (0.328) 
 
(1.182) (0.389) (0.538) 
Age > 64 –1.781 –0.153 –0.204 
 
–4.107 –1.029 –1.414 
 
–6.476** –2.131** –2.946** 
 
(3.570) (0.306) (0.408) 
 
(2.837) (0.711) (0.977) 
 
(2.899) (0.956) (1.321) 
Hour / 10 1.848*** 0.159*** 0.211*** 
 
0.914* 0.229* 0.315* 
 
1.738*** 0.572*** 0.791*** 
 
(0.570) (0.049) (0.065) 
 
(0.475) (0.119) (0.164) 
 
(0.476) (0.157) (0.217) 
SP hour / 10 1.063** 0.091** 0.121** 
 
1.254*** 0.314*** 0.432*** 
 
0.764** 0.251** 0.347** 
 
(0.440) (0.038) (0.051) 
 
(0.355) (0.089) (0.122) 
 
(0.381) (0.126) (0.173) 
 
Binary Explanatory Variables 
Northeast –0.086 –0.007 –0.010 
 
–3.515* –0.850* –1.171* 
 
–1.040 –0.339 –0.469 
 
(2.626) (0.225) (0.300) 
 
(2.075) (0.486) (0.670) 
 
(2.000) (0.647) (0.894) 
Midwest  –4.123* –0.349* –0.462* 
 
–1.762 –0.435 –0.599 
 
–2.490 –0.806 –1.115 
 
(2.423) (0.202) (0.266) 
 
(1.956) (0.477) (0.657) 
 
(2.063) (0.657) (0.909) 
South 2.341 0.202 0.269 
 
5.881*** 1.517*** 2.082*** 
 
1.102 0.364 0.503 
 
(2.185) (0.189) (0.253) 
 
(1.659) (0.440) (0.602) 
 
(1.873) (0.622) (0.860) 
Spring 0.226 0.019 0.026 
 
–2.295 –0.565 –0.778 
 
–1.049 –0.343 –0.474 
 
(2.293) (0.197) (0.263) 
 
(1.754) (0.425) (0.585) 
 
(1.876) (0.609) (0.842) 
Summer –0.050 –0.004 –0.006 
 
–5.531*** –1.328*** –1.829*** 
 
–0.902 –0.295 –0.408 
 
(2.364) (0.203) (0.270) 
 
(1.817) (0.420) (0.578) 
 
(1.920) (0.625) (0.863) 
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Table 26. Continued 
 
Breakfast  
 
Lunch  
 
Dinner  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
Fall –1.360 –0.116 –0.154 
 
–3.581** –0.873** –1.201** 
 
–3.678* –1.181** –1.633** 
 
(2.309) (0.196) (0.261) 
 
(1.817) (0.431) (0.594) 
 
(1.902) (0.597) (0.826) 
White 2.655 0.225 0.298 
 
8.095*** 1.870*** 2.576*** 
 
5.824** 1.820** 2.516** 
 
(3.238) (0.271) (0.357) 
 
(3.014) (0.645) (0.889) 
 
(2.869) (0.856) (1.181) 
Other race –5.493 –0.458 –0.600 
 
11.081*** 3.309*** 4.479*** 
 
5.148 1.802 2.486 
 
(4.498) (0.365) (0.470) 
 
(2.824) (1.019) (1.351) 
 
(3.289) (1.229) (1.690) 
< High school 0.367 0.032 0.042 
 
–1.490 –0.366 –0.504 
 
–5.823** –1.799** –2.493** 
 
(2.872) (0.247) (0.330) 
 
(2.539) (0.612) (0.844) 
 
(2.899) (0.845) (1.172) 
College 2.032 0.174 0.232 
 
4.728*** 1.178*** 1.623*** 
 
3.515** 1.152** 1.594** 
 
(2.178) (0.186) (0.248) 
 
(1.668) (0.415) (0.571) 
 
(1.784) (0.583) (0.807) 
Graduate –0.841 –0.072 –0.096 
 
3.561 0.929 1.275 
 
5.405** 1.872** 2.588** 
 
(3.123) (0.266) (0.353) 
 
(2.257) (0.615) (0.842) 
 
(2.275) (0.833) (1.149) 
Urban –2.397 –0.209 –0.280 
 
2.937 0.706 0.973 
 
1.534 0.496 0.686 
 
(3.621) (0.320) (0.432) 
 
(3.438) (0.795) (1.097) 
 
(3.755) (1.191) (1.648) 
Homeowner 1.104 0.094 0.125 
 
6.433*** 1.512*** 2.091*** 
 
5.459*** 1.712*** 2.374*** 
 
(2.158) (0.184) (0.244) 
 
(1.940) (0.431) (0.598) 
 
(1.936) (0.582) (0.809) 
SNAP –1.189 –0.101 –0.135 
 
–8.756** –1.951** –2.700** 
 
–8.653** –2.578** –3.566** 
 
(3.948) (0.334) (0.442) 
 
(4.335) (0.866) (1.201) 
 
(3.952) (1.076) (1.484) 
Year 2009 –0.797 –0.068 –0.091 
 
0.225 0.056 0.077 
 
–0.133 –0.044 –0.060 
 
(1.659) (0.142) (0.190) 
 
(1.280) (0.321) (0.441) 
 
(1.350) (0.444) (0.614) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 27. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Tobit System for Single-person Households 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.372 –0.314 –0.400 
 
–3.286*** –1.584*** –2.177*** 
 
–3.475*** –0.848*** –0.838*** 
 
(0.456) (0.385) (0.490) 
 
(0.442) (0.217) (0.298) 
 
(0.421) (0.103) (0.104) 
Income / 10 2.068*** 1.746*** 2.222*** 
 
1.249*** 0.602*** 0.828*** 
 
0.144 0.035 0.035 
 
(0.139) (0.116) (0.148) 
 
(0.154) (0.074) (0.102) 
 
(0.200) (0.049) (0.048) 
Hour / 10 1.314*** 1.109*** 1.412*** 
 
2.613*** 1.260*** 1.732*** 
 
1.804*** 0.440*** 0.435*** 
 
(0.396) (0.337) (0.428) 
 
(0.357) (0.174) (0.238) 
 
(0.335) (0.084) (0.083) 
 
Binary Explanatory Variables 
Northeast 1.806 1.533 1.960 
 
0.727 0.352 0.484 
 
3.089 0.753 0.761 
 
(1.930) (1.648) (2.116) 
 
(1.903) (0.926) (1.274) 
 
(1.912) (0.466) (0.481) 
Midwest  –3.867** –3.236** –4.090** 
 
–2.553 –1.217 –1.671 
 
4.800*** 1.166*** 1.180*** 
 
(1.921) (1.594) (2.000) 
 
(1.853) (0.874) (1.198) 
 
(1.795) (0.438) (0.453) 
South –1.283 –1.081 –1.373 
 
–0.078 –0.038 –0.052 
 
0.192 0.047 0.046 
 
(1.852) (1.557) (1.976) 
 
(1.746) (0.841) (1.156) 
 
(1.773) (0.433) (0.429) 
Spring 1.380 1.169 1.492 
 
3.816** 1.872** 2.578** 
 
1.900 0.463 0.462 
 
(1.902) (1.617) (2.068) 
 
(1.736) (0.867) (1.196) 
 
(1.722) (0.420) (0.424) 
Summer 0.212 0.179 0.228 
 
3.291* 1.616* 2.225* 
 
0.131 0.032 0.032 
 
(1.880) (1.589) (2.024) 
 
(1.815) (0.908) (1.252) 
 
(1.751) (0.427) (0.423) 
Fall –1.033 –0.870 –1.105 
 
1.568 0.762 1.048 
 
2.933* 0.714* 0.717* 
 
(1.876) (1.577) (1.999) 
 
(1.810) (0.886) (1.220) 
 
(1.704) (0.415) (0.422) 
White 10.160*** 8.278*** 10.246*** 
 
1.106 0.530 0.728 
 
2.645 0.648 0.629 
 
(2.071) (1.650) (1.979) 
 
(1.766) (0.841) (1.154) 
 
(1.826) (0.450) (0.428) 
Other race 7.013* 6.158* 8.013* 
 
1.434 0.700 0.964 
 
5.862 1.424 1.487 
 
(3.908) (3.587) (4.755) 
 
(3.422) (1.693) (2.334) 
 
(3.590) (0.874) (0.958) 
< High school –3.817 –3.163 –3.981 
 
0.060 0.029 0.040 
 
–0.841 –0.205 –0.202 
 
(2.440) (1.988) (2.472) 
 
(2.023) (0.976) (1.342) 
 
(2.323) (0.568) (0.553) 
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Table 27. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
College 5.020*** 4.226*** 5.375*** 
 
1.784 0.858 1.181 
 
2.086 0.508 0.501 
 
(1.682) (1.420) (1.805) 
 
(1.578) (0.758) (1.043) 
 
(1.483) (0.360) (0.355) 
Graduate 13.374*** 11.929*** 15.779*** 
 
3.659 1.813 2.502 
 
3.937 0.957 0.978 
 
(2.345) (2.255) (3.071) 
 
(2.233) (1.141) (1.578) 
 
(2.509) (0.610) (0.643) 
Urban 0.559 0.471 0.598 
 
4.508 2.092 2.861 
 
1.663 0.407 0.395 
 
(3.309) (2.779) (3.523) 
 
(3.246) (1.452) (1.973) 
 
(2.835) (0.696) (0.664) 
Homeowner 3.250** 2.731** 3.475** 
 
–2.313 –1.114 –1.533 
 
–1.254 –0.306 –0.302 
 
(1.506) (1.262) (1.606) 
 
(1.411) (0.679) (0.934) 
 
(1.442) (0.351) (0.346) 
Male 4.046*** 3.410*** 4.358*** 
 
5.853*** 2.827*** 3.903*** 
 
0.704 0.172 0.170 
 
(1.369) (1.154) (1.480) 
 
(1.375) (0.666) (0.922) 
 
(1.302) (0.317) (0.314) 
SNAP –9.147*** –7.399*** –9.102*** 
 
–2.807 –1.322 –1.814 
 
–3.689 –0.906 –0.863 
 
(3.077) (2.409) (2.848) 
 
(3.163) (1.456) (1.991) 
 
(2.614) (0.647) (0.593) 
Single parent –3.532 –2.935 –3.700 
 
–4.583* –2.147* –2.941* 
 
4.127* 1.002* 1.019* 
 
(2.608) (2.134) (2.660) 
 
(2.594) (1.176) (1.603) 
 
(2.131) (0.518) (0.543) 
Year 2009 –2.090* –1.764* –2.245* 
 
–0.280 –0.135 –0.185 
 
–2.462** –0.601** –0.594** 
 
(1.266) (1.069) (1.361) 
 
(1.243) (0.599) (0.824) 
 
(1.183) (0.288) (0.285) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 28. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Tobit System for Husband-and-wife Households (without Children) 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 –0.285 –0.180 –0.248 
 
–2.803*** –0.941*** –1.315*** 
 
–1.772*** –0.161*** –0.167*** 
 
(0.738) (0.466) (0.642) 
 
(0.621) (0.208) (0.291) 
 
(0.674) (0.061) (0.064) 
Income / 10 2.879*** 1.817*** 2.502*** 
 
1.111*** 0.373*** 0.521*** 
 
0.477** 0.043** 0.045** 
 
(0.181) (0.114) (0.156) 
 
(0.221) (0.074) (0.103) 
 
(0.222) (0.020) (0.021) 
Age 18–64 –2.662** –1.679** –2.313** 
 
–1.578 –0.530 –0.740 
 
3.218*** 0.292*** 0.304*** 
 
(1.350) (0.851) (1.171) 
 
(1.184) (0.396) (0.554) 
 
(1.088) (0.100) (0.104)  
Age > 64 0.161 0.102 0.140 
 
–1.801 –0.604 –0.845 
 
0.721 0.065 0.068 
 
(1.773) (1.119) (1.542) 
 
(1.603) (0.538) (0.751) 
 
(1.707) (0.155) (0.161) 
Hour / 10 1.242*** 0.784*** 1.080*** 
 
1.608*** 0.539*** 0.754*** 
 
1.201*** 0.109*** 0.113*** 
 
(0.369) (0.235) (0.323) 
 
(0.340) (0.114) (0.159) 
 
(0.402) (0.037) (0.038) 
SP hour / 10 0.131 0.082 0.114 
 
1.261*** 0.423*** 0.592*** 
 
1.181*** 0.107*** 0.111*** 
 
(0.351) (0.222) (0.306) 
 
(0.346) (0.117) (0.163) 
 
(0.376) (0.035) (0.036)  
 
Binary Explanatory Variables 
Northeast 0.257 0.162 0.224 
 
–1.539 –0.510 –0.713 
 
0.663 0.060 0.063 
 
(1.947) (1.232) (1.698) 
 
(1.900) (0.623) (0.871) 
 
(2.076) (0.188) (0.198) 
Midwest  –3.585* –2.219* –3.053* 
 
–0.589 –0.197 –0.275 
 
3.399 0.308 0.326 
 
(2.045) (1.243) (1.705) 
 
(1.860) (0.619) (0.866) 
 
(2.092) (0.190) (0.204) 
South 0.994 0.630 0.867 
 
0.272 0.091 0.128 
 
1.542 0.140 0.146 
 
(1.830) (1.163) (1.602) 
 
(1.767) (0.594) (0.831) 
 
(1.870) (0.170) (0.179) 
Spring 1.929 1.228 1.694 
 
2.007 0.682 0.954 
 
0.301 0.027 0.028 
 
(1.758) (1.131) (1.560) 
 
(1.713) (0.590) (0.824) 
 
(1.857) (0.169) (0.176) 
Summer 0.156 0.099 0.136 
 
3.738** 1.288** 1.800** 
 
0.285 0.026 0.027 
 
(1.850) (1.170) (1.611) 
 
(1.661) (0.588) (0.820) 
 
(1.924) (0.175) (0.182) 
Fall 1.007 0.639 0.881 
 
3.382** 1.162** 1.624** 
 
1.881 0.171 0.179 
 
(1.878) (1.199) (1.652) 
 
(1.672) (0.589) (0.822) 
 
(1.879) (0.170) (0.181) 
  
103 
Table 28. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
White 10.917*** 6.382*** 8.686*** 
 
3.530 1.145 1.601 
 
5.642** 0.516* 0.513** 
 
(2.859) (1.569) (2.096) 
 
(2.545) (0.800) (1.117) 
 
(2.870) (0.266) (0.252) 
Other race 15.908*** 12.036*** 16.603*** 
 
5.181 1.856 2.589 
 
9.178** 0.838* 0.936* 
 
(3.134) (2.910) (3.972) 
 
(3.381) (1.296) (1.803) 
 
(4.618) (0.429) (0.508) 
< High school –12.542*** –7.134*** –9.735*** 
 
–8.290*** –2.559*** –3.583*** 
 
–4.600** –0.419** –0.418** 
 
(2.944) (1.534) (2.056) 
 
(2.440) (0.698) (0.975) 
 
(2.317) (0.212) (0.203) 
College 4.646*** 2.927*** 4.038*** 
 
–0.178 –0.060 –0.083 
 
–1.376 –0.125 –0.130 
 
(1.767) (1.113) (1.536) 
 
(1.503) (0.504) (0.705) 
 
(1.632) (0.148) (0.154) 
Graduate 5.344*** 3.493** 4.833** 
 
–1.845 –0.609 –0.852 
 
2.356 0.214 0.226 
 
(2.025) (1.372) (1.902) 
 
(1.924) (0.626) (0.874) 
 
(2.160) (0.196) (0.210) 
Urban 2.554 1.575 2.166 
 
1.952 0.641 0.896 
 
–2.986 –0.271 –0.289 
 
(2.985) (1.801) (2.470) 
 
(2.786) (0.895) (1.251) 
 
(2.996) (0.273) (0.297) 
Homeowner 6.718*** 4.027*** 5.524*** 
 
1.582 0.523 0.732 
 
1.302 0.118 0.122 
 
(2.196) (1.256) (1.711) 
 
(1.708) (0.558) (0.779) 
 
(1.980) (0.180) (0.184) 
SNAP –9.956 –5.737 –7.806 
 
4.865 1.745 2.434 
 
6.171 0.562 0.616 
 
(8.016) (4.255) (5.681) 
 
(3.810) (1.465) (2.036) 
 
(6.345) (0.582) (0.670) 
Year 2009 1.858 1.172 1.614 
 
0.291 0.098 0.136 
 
–1.092 –0.099 –0.103 
 
(1.291) (0.814) (1.122) 
 
(1.194) (0.401) (0.560) 
 
(1.328) (0.121) (0.125) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%. 
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Table 29. Marginal Effects of Explanatory Variables on Probabilities, Conditional Levels, and Unconditional Levels by Type 
of Facility: Tobit System for Husband-and-wife Households (with Children) 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Continuous Explanatory Variables 
Age / 10 2.281** 0.770** 1.051** 
 
–0.535 –0.171 –0.235 
 
3.310*** 0.357*** 0.456*** 
 
(0.900) (0.304) (0.414) 
 
(0.712) (0.228) (0.314) 
 
(1.146) (0.124) (0.159) 
Income / 10 4.154*** 1.403*** 1.914*** 
 
2.386*** 0.765*** 1.050*** 
 
1.060** 0.114** 0.146** 
 
(0.371) (0.123) (0.167) 
 
(0.308) (0.097) (0.133) 
 
(0.473) (0.051) (0.065) 
Age < 18 –4.071*** –1.375*** –1.876 
 
–3.559*** –1.141*** –1.566*** 
 
1.204 0.130 0.166 
 
(0.874) (0.297) (0.405) 
 
(0.676) (0.218) (0.297) 
 
(1.032) (0.111) (0.142) 
Age 18–64 –2.237** –0.755** –1.031** 
 
–1.987* –0.637* –0.874* 
 
–1.490 –0.161 –0.205 
 
(1.065) (0.361) (0.492) 
 
(1.042) (0.334) (0.458) 
 
(1.641) (0.177) (0.226) 
Age > 64 –6.378* –2.154* –2.939* 
 
–1.684 –0.540 –0.741 
 
–8.871** –0.957** –1.222** 
 
(3.256) (1.102) (1.502) 
 
(2.071) (0.664) (0.911) 
 
(3.904) (0.423) (0.540) 
Hour / 10 1.452*** 0.490*** 0.669*** 
 
1.408*** 0.451*** 0.620*** 
 
1.268** 0.137** 0.175** 
 
(0.524) (0.177) (0.242) 
 
(0.376) (0.121) (0.165) 
 
(0.638) (0.069) (0.088) 
SP hour / 10 0.759* 0.256* 0.350* 
 
1.192*** 0.382*** 0.524*** 
 
1.979*** 0.213*** 0.272*** 
 
(0.392) (0.133) (0.181) 
 
(0.324) (0.103) (0.142) 
 
(0.473) (0.052) (0.066)  
 
Binary Explanatory Variables 
Northeast –0.893 –0.300 –0.409 
 
–4.329** –1.318** –1.817** 
 
3.350 0.366 0.471 
 
(2.081) (0.695) (0.947) 
 
(1.871) (0.544) (0.751) 
 
(2.854) (0.316) (0.410) 
Midwest  –5.736*** –1.882*** –2.561*** 
 
–3.763** –1.166** –1.605** 
 
7.101*** 0.780*** 1.011** 
 
(2.208) (0.705) (0.956) 
 
(1.760) (0.527) (0.727) 
 
(2.677) (0.301) (0.395) 
South 1.590 0.540 0.737 
 
0.434 0.139 0.191 
 
7.917*** 0.868*** 1.120*** 
 
(1.987) (0.678) (0.926) 
 
(1.597) (0.514) (0.706) 
 
(2.542) (0.284) (0.371) 
Spring 1.005 0.341 0.465 
 
–0.863 –0.274 –0.377 
 
–0.435 –0.047 –0.060 
 
(1.935) (0.660) (0.901) 
 
(1.684) (0.531) (0.730) 
 
(2.479) (0.267) (0.340) 
Summer –1.989 –0.665 –0.906 
 
–0.299 –0.096 –0.131 
 
–7.517*** –0.794*** –0.996*** 
 
(2.028) (0.671) (0.913) 
 
(1.668) (0.532) (0.730) 
 
(2.465) (0.257) (0.316) 
  
105 
Table 29. Continued 
 
Full-service Restaurant 
 
Fast-food Restaurant  
 
Other Facilities  
Variable Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
 
Prob. (  100) Level (C) Level (U) 
Fall –3.455* –1.146* –1.561* 
 
–2.566 –0.803 –1.105 
 
1.628 0.176 0.226 
 
(2.071) (0.674) (0.916) 
 
(1.685) (0.515) (0.710) 
 
(2.331) (0.253) (0.326) 
White 11.395*** 3.585*** 4.832*** 
 
3.541 1.084 1.494 
 
5.614 0.594 0.744 
 
(2.822) (0.842) (1.115) 
 
(2.411) (0.707) (0.977) 
 
(3.917) (0.407) (0.500) 
Other race 12.766*** 4.911*** 6.723*** 
 
1.140 0.373 0.511 
 
0.864 0.094 0.120 
 
(3.265) (1.456) (1.984) 
 
(2.990) (0.996) (1.362) 
 
(5.156) (0.561) (0.720) 
< High 
school 
–0.686 –0.230 –0.314 
 
–2.933 –0.900 –1.242 
 
–4.048 –0.429 –0.540 
 
(2.984) (0.995) (1.357) 
 
(2.252) (0.663) (0.918) 
 
(3.430) (0.358) (0.444) 
College 6.668*** 2.238*** 3.055*** 
 
2.550* 0.816* 1.121* 
 
3.533 0.380 0.485 
 
(1.921) (0.647) (0.882) 
 
(1.440) (0.461) (0.633) 
 
(2.259) (0.242) (0.310) 
Graduate 11.865*** 4.378*** 6.023*** 
 
–0.621 –0.197 –0.271 
 
–1.579 –0.169 –0.215 
 
(2.390) (0.981) (1.350) 
 
(2.150) (0.678) (0.932) 
 
(3.401) (0.363) (0.458) 
Urban 1.379 0.460 0.627 
 
0.651 0.206 0.284 
 
–3.726 –0.409 –0.530 
 
(4.026) (1.326) (1.805) 
 
(2.825) (0.886) (1.219) 
 
(4.535) (0.507) (0.665) 
Homeowner 7.315*** 2.343*** 3.192*** 
 
2.800* 0.870* 1.199* 
 
3.656 0.389 0.492 
 
(2.147) (0.657) (0.893) 
 
(1.556) (0.470) (0.650) 
 
(2.311) (0.243) (0.304) 
SNAP –7.940* –2.494* –3.377* 
 
–3.312 –1.004 –1.386 
 
–9.786** –1.015** –1.239** 
 
(4.481) (1.318) (1.763) 
 
(3.189) (0.916) (1.271) 
 
(4.644) (0.468) (0.541) 
Year 2009 –0.116 –0.039 –0.053 
 
0.404 0.129 0.178 
 
–1.906 –0.205 –0.262 
 
(1.416) (0.478) (0.652) 
 
(1.171) (0.375) (0.515) 
 
(1.782) (0.192) (0.246) 
Note: Asterisks indicate level of significance: *** = 1%, ** = 5%, * = 10%.
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